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OK, I finally allowed the camera to take 
a picture of the Editor, So . . , stop nagging, 
already. On the left is the camera eye's view 
of your editor. A benign, friendly, motherly 
gal. On the right is a cartoon I found taped 
to the file cabinet next to the drafting table 
here at 73. This shows what at least one of 
my fellow workers sees in me! Perhaps I 
should mend my ways? 

■'or years, our annual surplus issue came 
out in June. At the request of many of the 
surplus dealers, we advanced it to March. 
The complaint is that June is not a “project” 
time. Perhaps October would be even more 
appropriate, since with the advent of the 
long winter months, those living in the north 
abandon boats and other outdoor activities, 
and begin planning for inside building proj¬ 
ects. 

In any case, there is a dearth of surplus 
articles coming across my desk. Following 
World War II, the conversion of surplus 
constituted much of our amateur equipment. 
These days, there doesn’t seem to be much 
new material. Most of it finds its way into 
the MARS programs, and much apparently 
is simply destroyed, since it is highly classi¬ 
fied. I wonder if amateur radio may not be 
nearing the end of another era? 

It is becoming increasingly evident that 
the number of new hams is decreasing each 
year. It is also evident that the number of 
hams who are going for the higher class li¬ 
censes, is not up to the expectations of either 
ARRL or FCC. This brings us to speculate 
on various reasons for both situations. 

There was a time when one could walk 


into an FCC Field Office and request to take 
the exams. There was a later time, when 
mornings were available each day during 
the week for those wishing to take the exam. 
Now , vou look at the list of FCC offices and 
times of examination, and the restrictions are 
pretty grim. In many cases, you have the 
choice of getting to the office at 080( : the 
third Friday of the month, or not taking the 
test. 

This is a hardship. For the person who 
lives in a large town which has a Field 
Office, perhaps it is not too bad. I live 80 
miles from the nearest FCC office. This is 80 
miles, for the most part, of winding country 
roads where the speed limit is about 40. 
This means a two hour drive on a work 
day morning, arriving in a state of physical 
and psychological exhaustion from fighting 
the morning traffic, and facing the noise 
and confusion of perhaps 30 other examinees 
in one room. 

I haven’t copied code with a pencil for 
many years. I use a typewriter. In a crowded 
room, a typewriter makes more noise and 
confusion, so FCC says I can’t use one. 
I’ve been using a typewriter for so long 
that I can hardly write anymore. At least 
not so anyone can decipher my scrawl. So, 
I have to go back to learning how to use 
a pencil before I can qualify for the Extra. 

I do not advocate easier exams, 1 do think 
it would be a not too difficult task for the 
local Field Offices to make examining con¬ 
ditions more relaxed and less restricted. 

I suspec t if the FCC offices were not so 
full, there would be fewer failures. 

. . . Kayla—W1EMV 
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...de W2NSD/1 

Wayne Green 


The chart below is based upon the FCC 
figures for the number of amateurs licensed 
each year for the last twenty years. As you 
can plainly see, the amateur ranks were 
swelling at the rate of about 13,000 per 
year fairly regularly until 1964, when the 
growth virtually stopped. 

While the sudden stunting of amateur 
growth is strangely coincident with the 
announcement by the ARRL of their In¬ 
centive Licensing proposals to the FCC, 
1 realize that I have been perhaps a bit 
tedious in my finger pointing at this par¬ 
ticular outrage (in my view) and that there 
may be other factors which brought about 
the results which I predicted. 

Be that as it may, there are several rea¬ 
sons why it is important for us to get that 
growth curve back on the track. Though 
portions of our lower bands are reasonably 
active, there are wide areas of our higher 
bands that desperately need more activity. 



We have acres and acres of room for growth 
in VI IF bands. And if we don’t start grow¬ 
ing into these frequencies there is not the 
slightest question that we will start losing 
them. I don't know if it is necessary to 
open up the top end of ten meters to the 
Novices, but I do know that we darned 
well better do something to get some activ¬ 
ity up there or else it could turn into anoth¬ 
er Citizens’ Band, or even worse. Well, it 
probably couldn’t be worse. Ten was a lot 
more active ten years ago at the time France 
made a major try to get the ITU to author¬ 
ize them to use the top megacycle of ten 
meters for local low powered communica¬ 
tions with the proviso that amateur radio 
could continue to share the band as long as 
it did not interfere with their communica¬ 
tions. Fortunately this rule change was 
.voted down at the time. 

Pardon my digression, but 1 wanted to 
show that every one of our frequencies 
is badly wanted by other services and you 
can bet that they are ready to pounce on 
anything we leave unused for any length of 
time. 

I'he use of our frequencies is only one 
part of the protection we can give them. 
Frequency allocations are a political matter, 
unfortunately, and it is important that we 
recognize this and act accordingly. We all 
realize that amateur radio is of tremendous 
importance to our country. We know that 
the electronic industry and the communica¬ 
tions industry in our country could not 
possibly have grown at the rate it has with¬ 
out the hundred thousand or so amateurs 
who are working in them. We know that 
our preparation for the last war would have 
been much much longer if we had not had 
tens of thousands of amateurs available 
as radiomen, electronic technicians, and 
teachers. Communications and radar were 
of critical importance in our winning the 
war and these might have taken years longer 
to press into effective use had it not been 
for our amateurs. 

We need only look around at other countries 
to see the importance of radio amateurs. Where 

(This goes on and on on page 77) 
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Please don’t call it a TRANSCEIVER... 


Some people don't like transceivers. Too 
much compromise, they claim . . . only sepa¬ 
rate transmitters and receivers can deliver 
really top-notch performance under all con¬ 
ditions . . . 

Pretty hard to argue that point ... UP UN¬ 
TIL NOW! 

BUT NOW . . . SIGNAL/ONE brings you the 

DELUXE INTEGRATED STATION_ 

. . . more performance than any transmitter/ 
/receiver combination 

. . . more convenience than any transceiver 

.. . unprecedented versatility 

WHATEVER YOUR CHOICE IN THE 
PAST . . . 

COMPARE IT POINT-BY-POINT with 

the NO-COMPROMISE CX7 .. . 

COMPARE the CX7 with any receiver for 
sensitivity, selectivity options, dynamic 


range, AGC merit, VFO smoothness, inter¬ 
ference rejection . . . 

COMPARE the CX7 with any transmitter 
for continuous power output in all modes, 
P.A. ruggedness, crisp audio punch, low 
distortion, instant CW break-in and spotting, 
quick band-change . .. 

COMPARE the CX 7 with any transceiver 
for total size and weight. .. the extreme 
flexibility of its dual-channel system . . . the 
convenience of its completely self-contained 
design . . . 

CONSIDER the CX7's incomparable fre¬ 
quency coverage and readout precision . . . 
aerospace-bred excellence in engineering 
and craftsmanship . . . built-in “extras" . . . 
overall versatility . .. 

"ft Speaks for ftseff" 




A Division of ECI (An NCR Subsidiary) 


2200 Anvil Street N. • St. Petersburg, Florida 33710 
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Modernizing the TCS 

Transmitter 


The TCS transmitter is as fine a piece of 
workmanship as can be found. However, 
it suffers from a common problem with sur¬ 
plus gear—it was designed to perform as 
part of a group of equipment and in a man¬ 
ner useful to the military. Herein are some 
simple changes which will fit this fine instru¬ 
ment into typical amateur patterns of oper¬ 
ation. The word simple must be stressed. 
There is no point in spending days stripping 
the entire circuitry and building a whole 
new transmitter in the frame. These modi¬ 
fications will require about four to six hours 
and very little in the way of parts or ma¬ 
chining. 

There are four logical steps to the con¬ 
version of the TCS. First, if you do not have 
the companion power supply, one must be 
built. Obviously, this will require much more 
than the aforementioned four hours. But it 
is likely that a better supply can be built, 
by the ham with a typical stock of “junk” 
parts, for less than the original version can 
be purchased, {i.e. under $40.00). 

Second, conversion to cathode keying will 
be covered. As designed, the TCS is keyed 
by applying and removing B-p on the final 
tubes, at a keying rate, with relays. In the 
AM mode, this is a satisfactory method. 
When using CW, however, this type of key¬ 
ing is completely unacceptable. 

The third phase involves modification of 
the output circuitry to provide optimum trans¬ 
fer of power to a matched 50 ohm line. 
This is the antenna system used by the 
author, and therefore, the only one for which 
specifics can be supplied. The basic con¬ 
cept of the output tank will be discussed in 
hopes of enabling those using tuned lines, 
noil-resonant antennas, etc., to experiment 
and find a solution suitable to their particu¬ 
lar installation. 

As a final phase, we will take a brief 
loose at boosting the audio of the modula¬ 
tion stage, a necessary step if AM use is con¬ 
templated. 

6 


Robin Gaardsmoe K$WL 
11831 Charles Rd. 

Silver Spring, Md. 20906 

Power Supply 

If you desire to build a supply for your 
TCS, the first step is to change the power 
plug, Pwi, to a common type. Fortunately, 
the hole occupied by the existing Pun is 
exactly the right size for an octal socket. 
So, remove the leads from P»i and label 
eacli by pin number as you move them 
aside. Secure a male octal plug, the type 
with a locking ring, and install it in the 
hole formerly occupied by the multi-pin 
Pi oi. Re-connect the leads according to 
Table l. In addition, connect a (U 1 mfd 
disc capacitor to ground from each of the 
new pins except number 5. 


Old 

New 

New 

pin # 

pin # 

Function 

2 

1 

Final tubes B + 

7 

2 

ac on loop 

12 

3 

ac on loop 

13 

4 

12.6 vac—filaments 

15 

5 

Ground 

14 

6 

Oscillator & Buffer B + 

16 

7 

12.6 vdc—relays 

— 

8 

Relay switching—see “keying 
mod.” 


TABLE I. 

The remaining leads which are not shown 
connected in Table I should be removed or 
tied back and insulated. They are not re¬ 
quired when the transmitter is used with¬ 
out the companion receiver. 

The power supply is straightforward and 
requires little discussion to supplement the 
schematic, Fig. 1. As designed, the TCS 
power supply provides 40(v BT on the final 
tubes. However, this voltage level will not 
realize lull power output, approximately 65 
watts, with some output configurations, lie 
1625 tubes used can easily operate with 
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TRIAD 
R 2.01 A 


6,3V 


6.3 V* 


Th 


22 


PIN l (600 VDC) 

PIN 6 (225 VDC REG) 


* PIN 5 (GND) 


♦ PIN 4 (12.6 VAC) 



500 

DIODES-SEE TEXT 

-► 

H 1 

25V 




► PIN 7 112.6 VDC) 


Fig. 1. Schematic diagram for the TCS power supply. 


600 V on the plates. Therefore, selection 
of a high voltage secondary for the power 
transformer may range between the 400 V 
to 600 V level with output power varying 
accordingly. The transformer shown in Fig. 
1 uses a voltage doubling rectifier, yielding 
about 600 Vdc at pin 1. It is an excellent 
combination of high voltage and filament 
windings at a reasonable price, but is by 
no means the only one available. 

Medium voltage is regulated at 225 V by 
Vi and Vs in series. The load on the reg¬ 
ulated line is constant, therefore VR tubes 
can be used despite the fact that the load 
may exceed the rating of the tubes. Note 
that Ci and Ca must be separate units. 
A common negative, dual type will not do. 
Ca may be a common, can-negative type, 
however. 

Since everyone has a different source of 
the hundreds of types of silicon diodes on 
the market, a stock number is not called 
out. When selecting diodes, use the rule- 
of-thumb: 


PIVtotnl = 3 X VaCrms. 

Thus, using the transformer shown, PlVtotu 
= 3 X 300 ~ 900 V. If your diodes are 
rated at 400 V PIV, for example, you must 
use three of them in series in each leg. 
Failure to observe this rule will invariably 
cost you a diode or two. Place a .5 to 1 
megohm, 1 watt resistor and a 0,01 mid, 
1 kV disc capacitor in parallel with each 
diode whenever two or more are used in 
series, in order to equalize current distri¬ 


bution and damp voltage spikes. The 22 
ohm, 1 watt current limiting resistors in 
each leg are essential in a capacitor-input 
power supply. 

12.6 Vac is required for the filaments. 
This particular transformer has two 6.3 Vac 
windings of equal current rating. If you con¬ 
nect two such windings in series out of 
phase, there will be no output. Should this 
occur, simply reverse one winding connec¬ 
tion. 

The entire supply can be housed in a 
4 x 5 x 6 inch minibox and mounted on 
the rear of the transmitter case. 

Keying modifications 

Following is a step-by-step procedure for 
converting to cathode keying. It is an ex¬ 
tremely simple operation, literally requir- 


J 101 




it t 


V 104 


V 105 



t-HH 


* 


KlOi 


S105 


L IN I 


I 

I 


^9 



rn 

* t f 


R113 


rn 
■ / / / 


O— 1 


L 

v 


Fig. 2. Converting the TCS to cathode keying. 
Solid lines show conversion. 
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K 102 


mg only fifteen minutes, but well worth 
while. (See Fig. 2.) 

X. Remove the transmitter from the case 
and lay it upside down, locate X104, the 
socket of Vm. Next, locate pin 6 . Pins 1 
and 7 are the large tube pins—the filaments. 
Looking down on the bottom of the socket 
from the front, the left-hand large pin is 
number 7. Count counterclockwise to pin 6 
and unsolder all leads from it. These leads 
are all heavy bus-wire. Push them clear of 
the socket and solder them together again. 
A tie-point is not necessary. 

2. Locate the ‘Tip” contact on the three- 
way “Key” jack, J101, and unsolder the two 
leads from it. Move them temporarily aside. 
Now solder a five inch length of hook-up 
lead to this contact. Route the other end 
to the “Voice/CW” switch, Sms. 

3. On Sm.'i, unsolder the solid white wire 
on the center contact of the side away from 

Remove or tie back and insulate this 
lead. It will not be used. 

4. Connect a lead between pin 6 of Vim 
and the contact just vacated on Sio.->, Also 
solder, at the same contact of Sior,, the 
five inch lead from Jim. 

The cathodes of V 104 and Vm are now 
lifted from ground and will be keyed dur¬ 
ing CW operation. On AM Vim is turned 
off and Vi«s will be keyed by a normal 
PTT operation. All that remains is to pro¬ 
vide for the switching of K 102 and JCiob 
when going from receive to transmit and 
vice-versa. 

5. Remove the large ground screw from 
the front panel. About one inch directly 
beside this drill a clearance hole for a# 10 
screw. From the front insert a 3s inch long 
#10 screw and re-connect the ground leads 
from the old ground lug. Secure tliem with 
a nut. 

6 . Enlarge the old ground-screw hole to 
accept a SPST toggle switch. Mount the 
switch and connect one contact to the new 
ground lug beside it. To the other switch 
contact, connect the two leads previously 
removed from the tip” contact of J101 
(Step 2). To this same switch contact, con¬ 
nect a lead to pin 8 of the “Power” plug, 

P101. 

Steps 5 and 6 have added a “Send/Re¬ 
ceive” switch to the front panel of your 
TCS. In addition, pin 8 of the power plug 
is paralled with it and may be used (in 



Fig. 3. Steps 5 and 6 of keying modification. 

conjunction with pin 5) as a remote switch 
or relay control of the same function. 

Output modification 

The antenna circuitry of the TCS is de¬ 
signed to load an unmatched 20 foot whip 
with single-wire feed. Series inductances are 
provided, internally and externally, to per¬ 
mit reasonable matching over the frequency 
range. At best, this is an expedient system 
and can be vastly improved upon. 

At this station, a 23 foot, base-loaded ver¬ 
tical is used with 50 ohm coax feedline. 
From a space economy standpoint, this is 
perhaps the most desirable antenna system 
for the low frequencies of the TCS. Cer¬ 
tainly, a more efficient system would be an 
end-fed long wire, but this requires infi- 
natelv more room. 

7. To begin with the modification, dis¬ 
connect and remove Em; and Em, the 
“Receiver” and the “Antenna” terminals. 
Enlarge the two holes to accept coax con¬ 
nectors—type UG-657 (BNC) connectors fit 
the holes without the need for enlarging. 
Re-connect the two leads to the new coax 
connectors. 

8 . Next, disconnect and remove the roller- 
coil, Lies, marked “Antenna Loading”. Tem¬ 
porarily leave the two bus leads (from 
Li or and S 103 ) hanging. The coil is held in 
place by the lour corner screws of the 
panel-plate, and two screws, in the rear of 
the roller-coil, attached to a bracket. By 
removing V 104 and V 10 ;, the latter mounting 
screws are accessable. 

9. Remove capacitor Cm and the ceramic 
stand-off on which it is mounted. In place 
of this, mount a similar type capacitor 
with a value of 1000 mmf (i.e. Centralab 
858S-1000). This capacitor mounts with one 
end grounded directly on the transmitter 
frame. Refer to Fig. 4 for later connection 
of the other end of the new Cm. 
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Fig. 4. TCS output modification. 

10. Next, using Mo or Vh inch aluminum 
plate, fashion a cover plate for the hole 
from which Lws was removed. The face¬ 
plate of the roller-coil may be used as a 
template for the perimeter shape and posi¬ 
tion of the four corner mounting-screw holes. 

11. Secure one of the myriad types of 
ac-dc receiver tuning capacitors having two 
gangs. Almost any will do, so long as one 
section will tune to about 500 mmf and the 
other around 200 mmf. These values are 
certainly not critical. Mount this capacitor 
on the cover plate you have just made, mak¬ 
ing sure the rotors ground to the transmit¬ 
ter frame. Before mounting, connect about 
six inches of buss wire to the stators of 
each section, positioned towards Sim, the 
“Antenna Condenser” switch. 

12. Carefully bend the buss lead from 
Liot, left by the removal of the roller-coil 
toward the relay Kios. Solder it to the same 
relay contact as the lead going to Cm. 

13. Now, remove all wiring from the 
“Antenna Condenser” switch, Sia-. It will 
be necessary to carefully straighten the 
buss wire lead from K 102 , referred to above, 
in order for it to be long enough to read) 
the proper contact when rewiring S 103 . 

14. Refer, now, to Fig. 4 and make all 
connections at Sim. 

When completed, this switch becomes a 
Low-Medium-High capacitance range switch, 
all in parallel with the antenna link of 
Luc. Bv proper selection of range, and ex¬ 
perimental balancing using the “coupling” 
control and the new “antenna loading” ca¬ 


pacitor, you can obtain optimum power 
transfer to a matched 50 ohm antenna 
throughout the frequency range of the TCS. 

Essentially, the requirement which must 
be satisfied is to make the link-output ap¬ 
pear as 50 ohms reactance to the load at 
the frequency in use. The rotatable link 
does not satisfy this condition as designed, 
so it is necessary to include a circuit vari¬ 
able which will. Obviously, another approach 
to the problem would be to remove the 
link coil, calculate the proper inductance to 
provide 50 ohms reactance and re-wire the 
link. However, the removal of this coil 
seemed to be considerably more of a me¬ 
chanical problem than the construction of 
the circuit of Fig. 4. In addition, this method 

offers much more flexibility. 

* 

Aud to modifications 

Most amateurs prefer to use ceramic or 
crystal type microphones rather than suffer 
with the poor quality' and mechanical prob¬ 
lems associated with carbon mikes. Thus it 
behooves one to add pre-amplification to the 
audio stage in order to realize sufficient mod¬ 
ulation percentage as compared to carrier 
power. 

In summary, after these modifications are 
complete, you have an efficient, compact, 
low-power transmitter capable of continu¬ 
ous tuning from 1.5 to 12 MHz. Aside from 
covering the obvious amateur bands, most of 
the major MARS frequencies are available, 
particularly those of Navy MARS which are 
impossible with most ordinary ham equip¬ 
ment. Ideas will occur to many of you, 
which I have overlooked, because each of 
us have different uses for the little rig and 
diverse systems into which it must blend. 

jf 

This is what makes surplus modification so 
interesting. . . . K3UUL 


1 





oscillator/monitor 

• makes an audible tone to monitor 
the RF of any CW transmitter from 
lOMw to I Kw & lOOKc to lOOOMc, 
using only an 6 n pickup antenna. 

• can be self-triggered for code 
practice or the testing of solid 
state components and circuits. 

• aids in tuning up ^ testing RF 
oscillator and power circuits. 

+ 4 transistor, 2 diode circuit, 
speaker, tone adjust, AA pencell, 
test leads, 6* ant,, & magnetic base. 

• cabinet it 16 gauge black €r clear 
anodised aluminum, 3.4 * 2,3 x 1,2* 

US made Cr guaranteed for l year* 

James Research company/dep't: AR-M 
11 schermerhorn $t, Brooklyn n.y. 11201 


1 A 7J complete, 

I *■+ p pd uso&fan, 
send a check or m.o. 
sold by mail only 
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A $4 Compressor/Preamplifier 


By the addition of a few extra components 
to an inexpensive, already assembled tran¬ 
sistor audio amplifier, one can produce a 
very satisfactory but yet inexpensive audio 
compressor for use between almost any 
microphone and AM or SSB transmitter. 

I'he author has constructed many differ¬ 
ent types of audio compressors and has be¬ 
come convinced that under poor signal con¬ 
ditions and with transmitters lacking effec¬ 
tive ale, that they are a definite advantage. 
The problem in constructing a compressor 
is that either one must start from scratch, 
assembling all the necessary components, or 
search out some piece of equipment to mod¬ 
ify. The latter course has been used by 
the author using a high quality phono pre¬ 
amplifier. However, it certainly was not the 
cheapest way to proceed although the re¬ 
sults were very good. 

Therefore, the idea came to mind to try 
to modify one of the small, preassembled 
3 00 to 200 nnv audio amplifiers which are 
readily available at prices from $2 to $4, 
These imported audio amplifiers were built 
for use in inexpensive battery-type tape 
recorders and typically contain 3 or 4 tran¬ 
sistor stages with a medium to high imped¬ 
ance input and a transformer coupled output 
to match a 4-8 ohm speaker. The results 
that were obtained after such a unit has 
been modified were indeed surprising. Dis¬ 
tortion was quite low—at least in the 300 
to 3,000 cycle range—and the compression 
range of about 14 to 20 db equalled that of 
many more expensive designs. 


Typical small 3 stage audio amplifier. Additional 
components for compressor control circuit are 
easily mounted on underside of printed circuit 
board. Entire assembly may be placed inside 
transmitter or a small minibox. 


John J. Schultz , W2EEYfl 
40 Rossie Street 
Mystic, Conn. 06355 


Only a handful of components is neces¬ 
sary to effect the change of the amplifier 
into an effective compressor and they can 
be readily purchased or are probably even 
available in most “junk box” collections. The 
conversion described for the amplifier used 
by the author is typical and can be applied 
to any generally similar unit. 

Circuit modification 

Fig. I shows the original diagram of the 
audio amplifier used, a Lafayette model 
99-9039 100 mw output model. To provide 
compressor action some method had to be 
used which would allow control of the gain 
of the amplifier so that it would decrease 
automatically as the input signal level in¬ 
creased. There are many ways to perform 
this function. 

Fig. 2(A) shows a very simple and effec¬ 
tive means employing an absolute mini¬ 
mum of added components. In this circuit, 
part of the output of the 2SB176 stage is 
rectified by the IN270 diode. This voltage 
is used to bias tiie other IN270 diode which 
is connected in the microphone lead after 
the 47 K ohm resistor. Increased amplifier 
output causes the IN270 in the input circuit 
to be biased so it presents a low resistance 
to ground. In conjunction with the 47 K 
ohm resistor it then forms a voltage divider 
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network which reduces the input signal feed 
to the base of the first 2SB113 stage. The 
value of the 47 K ohm resistor can be varied 
to provide the desired compressor action 
and also to work best with a particular 
microphone. The only disadvantage to this 
scheme is that compression action starts al¬ 
most immediately on the input signal rather 
than at some preset ‘threshold level. 

This disadvantage can be overcome by 
the only slightly more complicated circuit 
of Fig. 2(B). In addition, this modification 
introduces some degeneration which helps 
to improve the frequency response and lower 


the distortion of the amplifier. The opera¬ 
tion is somewhat similar to the previous 
circuit in that two IN270 diodes are used 
to rectify part of the output from the collec¬ 
tor circuit ol the 2SB I76 and used to control 
the resistance of another IN270 diode. The 
latter diode is connected in series with the 
emitter bypass capacitor of the input 
2SB113 stage. In addition, there is a ‘‘thresh¬ 
old” biasing circuit consisting of the 100 K 
ohm and 25 K ohm resistors connected to 
the diode. Increasing output from the 
2SB176 stage causes a rectified voltage to 
be developed which acts to back-bias the 
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Fig. I, Schematic oj Lafayette 99-9039 amplifier before conversion. Unit is similar to many inex 
pensive 100 to 300 MW class amplifiers available on market. 


diode in the 2SB113 stage emitter circuit 

and thus nullify the action of the emitter 

0 

bypass capacitor and reduce the stage gain. 
Tliis action cannot, however, take place be¬ 
fore the rectified control voltage exceeds 
the “threshold” control voltage developed 
across the control diode by the 100 K ohm 
and 25 K ohm resistors. Thus, compression 
action is “delayed" for very low level input 
signals and the amplifier essentially operates 
at full gain for these signals. 


IN2TO ZSaitSA 



Fig . 2. Simple compressor control circuit ( A) 
“ threshold ” action. 


A further refinement which is not abso¬ 
lutely necessary but which does provide an 
additional degree of convenience is to re¬ 
place the gain control shown in Fig. 1 with 
a fixed value resistor and place a 1 to 5 K 
ohm potentiometer in the emitter circuit of 
the input 2SB113 stage (in series with the 
100 ohm resistor). The potentiometer will 
then function as a compression control with 
the amplifier acting as a straight preampli¬ 
fier without compression action for large 
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and slightly more elaborate circuit (5) providing 
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resistance settings of the potentiometer and 
increasingly as a compression amplifier as 
the potentiometer resistance is decreased. 

In the unit used by the author, output 
coupling for the IN270 rectifiers could simply 
be taken from the single-ended 2SB176 
Stage using the components already avail¬ 
able as a frequency compensating network 
across the output transformer. Using units 
with push-pull output stages, a similar 
coupling network consisting of a 10 mF 
capacitor and 10 K ohm resistor in series 
coupled to either collector lead of the output 
stage should suffice. The output side of the 
output transformer is designed to operate in¬ 
to a low impedance load. To operate it into 
a high impedance microphone input on a 
transmitter, it will usually suffice to just 
place a 47 K ohm resistor in series with 
the output winding. The power available at 
the output is considerably reduced by this 
method but this is normally of no conse- 

■p 

quence for the usual high-gain transmitter 
microphone input. Otherwise, a matching 
transformer can, of course, be used to effect 
a more conventional impedance stepup. 


Construction 

The addition of the lew additional parts 
necessary to turn the amplifier into a com¬ 
pressor can easily be accomodated on the 
printed circuit board of the amplifier. No 
particular placement of the components is 
necessary and if one takes a careful look 
at the layout of the printed circuit board, 
it will usually be found that almost all 
of the additional components can be placed 
on the underside of the PC board. Where 
tie points are necessary, a small hole can 
be drilled in a clear area on the PC board. 

Most of the amplifier circuits are designed 
to be operated from 9 volt transistor bat¬ 
teries. A rectifier circuit can, of course, 
be constructed to power the unit as a com¬ 
pressor but usually it will be found to be 
lar simpler to operate them from a battery 
supply. Since no power output is demanded 
from the amplifier circuit, the battery drain 
will only be a few milliamperes under nor¬ 
mal operating conditions. Otherwise, if a 
power supply is used particular attention 
must lie given to adequate hum filtering. 
The power supply should have an output 
capacity of 1000 mF as a minimum. 


Operation 

There are manv ways to evaluate the 
perfonnance of a compressor unit. On the 
air tests are only useful if they are con¬ 
ducted under weak-signal conditions or prop¬ 
erly simulated weak-signal conditions. The 
latter is sometimes difficult to do on a local 
contact unless both parties in the QSO 
understand what objective is being attempt¬ 
ed with the compressor. That objective, of 
course, is to raise the average power out¬ 
put of a transmitter. Thus, if tests are con¬ 
ducted under strong signal conditions with 
full rf gain control setting on the receiver 
being used to check the transmission, little 
or no variation in signal strength may be 
observed with the compressor in or out of 
the transmitter. This is because the receiver 
age "washes out the variations in received 
signal strength as heard aurally. Such a test 
should be made with the lc gain control 
on the receiver reduced to the minimum 
which will allow reception without the com¬ 
pressor used in the transmitter. When the 
compressor is inserted, a more accurate de¬ 
monstration of its effect will then be ob¬ 
tained. 

In some cases, the effect of using the 
compressor is readily observed at the trans¬ 
mitter. For instance, in the author’s situa¬ 
tion an I FA-14 linear is used. The plates 
of the .572 tubes normally appear gray 
under operation without the compressor. Us¬ 
ing the compressor, the plates develop a 
dull red color. This is due to increased 
average power input which certainly—as¬ 
suming no audio d istortion—means increased 
signal strength being radiated. 

The increase in average power is diffi¬ 
cult to determine exactly without complex 
instrumentation, but it seems to be in the 
order of 20 to 30 percent. This may not 
appear tremendous but, considering that 
only 4 dollars was invested, there would 
hardly seem to be any easier way to squeeze 
a bit of additional power from an existing 
linear. 

The ways shown in this article to con¬ 
vert an inexpensive amplifier into a com¬ 
pressor are certainly not the only methods 
usable. A multitude of articles have used 
other methods. However, with a bit of care 
they can all be adapted to use an inexpen¬ 
sive amplifier as described in this article 
as a foundation since only the control cir- 
circuits are different but the basic amplifier 
stages remain the same. . . . W2EEY/1 
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A 5 BAND 260 WATT SSB TRANSCEIVER 

WITH BUILT-IN AC AND DC 

SUPPLY AND LOUDSPEAKER JV5 


The new Swan Cygnet is a complete SSB trans¬ 
ceiver, with self contained AC and DC power 
supply, microphone and loudspeaker in one port¬ 
able package. The Cygnet features full frequency 
coverage of the 10. 15. 20, 40 and 80 meter 
bands with a power input rating of 260 watts 
P.E.P. in single sideband mode, and 180 watts 
C-V input. A crystal lattice filter at 5500 Kc is 
used in both transmit and receive mode, and 
provides excellent selectivity with a 2.7 Kc band¬ 
width at 6 db down. Superior receiver sensitivity 
of better than Vz microvolt makes it easy to pull 
in those DX signals, and with the Cygnet, if you 
can hear them, you can work them. Audio fidelity 
is in the well known Swan tradition of being 
second to none; providing smooth, natural sound¬ 
ing voice quality. The Cygnet is temperature 
compensated on all bands, featuring solid state 
oscillator circuitry with zener regulation which 
permits wide variation in supply line voltage 
without frequency shift. 


Unwanted sideband suppression is 45 db, carrier 
suppression 60 db, and distortion products are 
down approximately 30 db. 

The new Cygnet is designed to provide etiicient. 
high quality communications in the 5 most com¬ 
monly used amateur bands. Its low cost is a 
tribute to Swan's well known techniques in value 
analysis, and simple, direct circuit design. Above 
all, these techniques lead to a high degree of 
reliability and foolproof performance. Dimen¬ 
sions are: 13" wide, bVz” high, and 11" deep. 
Weight is 24 lbs. 

The transceiver comes complete with AC and DC 
input cords, and carrying handle; thus making it 
the most versatile and portable set on the mar¬ 
ket, and certainly the best possible value. 

Amateur net .. $395 

P S. Yes T for our customers who require some of Ifie 
extra features, there wifi be a deluxe version of the 
Cygnet coming soon, which will sell for approximately 
$495 


ASK THE HAM 
WHO OWNS ONE 


ELECTRONICS 

OCEANSIDE, CALIFORNIA 


A Subsidiary of Cubic Corporation 


































































Thomas IT. Davis K9ZPZ 
Roy IT. Palmer K9DRB 
Milwaukee School of Engineering 
Milwaukee, Wise. 53201 





A problem encountered by technical peo¬ 
ple for many years involves the two fleeting 
quantities known as impedance and reac¬ 
tance. One never really knows when reading 
an article or text which one is being dis¬ 
cussed due to the ambiguity traditionally 
associated with these terms. Many publica¬ 
tions presently in print speak freely of re¬ 
actance as having a “phase angle”, or im¬ 
pedance as being a simple number quantity. 

Both of these statements are totallv incor- 

* 

rect. 

Reactance is a term applied to a quantity 
having magnitude only with no regard to 
direction. Impedance, on the other hand, not 
only implies magnitude, but dictates a par¬ 
ticular direction as well. The reactance of an 
inductor of 1 Henry being operated at a fre¬ 
quency of 60 Hz would he: 

Xl = 2 7 T fL = 2 v (60) (1) = 377 ohms 

This quantity is called reactance and has a 
value of 377 ohms, with no consideration 
given as to direction. It at this point we say 
that our inductor has a value of 377 ohms 
at angle (direction) of 90 degrees, we have 
immediately bridged the gap and developed 
a new quantity called impedance . 

Consider the following analogy: A bullet 
is fired from a rifle at a speed of 600 miles 
per hour. Only one correct deduction con¬ 
cerning the bullet may be made with the in¬ 
formation given; namely, that it is moving 
fast enough to do physical harm. It would 
behoove those concerned to also know the 
direction of travel to avoid an early demise. 
In other words, the information conveyed 
by knowing both the magnitude and the di¬ 
rection is most beneficial. The same is true 
with reactance and impedance. Reactance 
conveys magnitude information only; imped¬ 
ance denotes magnitude and direction. 

In order to manipulate these quantities 
from a mathematical standpoint, the concept 
of Complex Notation must be introduced. 
It should be immediately pointed out that 


the only tiling complex about complex num¬ 
bers is the name. This is mentioned to over¬ 
come mental blocks, which usually arise 
during the initial stages of development. 

A complex number is represented by the 
sum of two numbers, one called the real 
part, and the other called an imaginary part. 
Since both real numbers and imaginary num¬ 
bers are simply numbers which we use daily 
(1, 2, 3.9, 2.7, 19, 140.2, etc.), we must some¬ 
how distinguish between the two. In order 
to do this, we introduce the imaginary oper¬ 
ator j, which acts as an indicator much the 
same as a flagman would in traffic. As an 
example, let us assume we have the complex 
number: A = 3 -f j4. In this case, the real 
part of the complex number A is 3; while 
tbe imaginary part is 4. Note that the func¬ 
tion of j is only to indicate that there is 
something “different” about the number 4, 

Relating this concept to the realm of im¬ 
pedance, we note that, in general, impedance 
is also a complex quantity. The real part of 
impedance is called resistance denoted by 
the letter R. The imaginary part of imped¬ 
ance is called reactance and is symbolized by 
the letter X. 

Let us now consider a circuit containing 
onlv an ideal inductor. 



Fig. 1. A very simple inductive circuit. If the re¬ 
sistance is zero the voltage leads the current by 
90 degrees and we say Z = 0 ■' fXt ohms. 

It is the object now to determine the total 
circuit impedance looking into terminals AB. 
In the circuit shown there is no resistance 
(R), therefore, there is no real part in our 
complex number. The imaginary part of the 
impedance is the inductive reactance Xi,. Xr. 
may be found knowing the inductance (L), 
and the frequency (f) as was shown in a 
previous example. The total impedance is: 
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Z = 0 + ]i Xl ohms, where j indicates the 
direction. 

Since this quantity possesses i)oth magni¬ 
tude and direction, it is often more easily 
understood when, illustrated graphically on a 
standard Cartesian Coordinate System. Our 
real axis is along the horizontal, while our 
imaginary is plotted vertically. By convention, 
always plot the real part first and then plot 
the imaginary in a tip to tail fashion, utiliz¬ 
ing the previous example, plotting resistance 
first R = 0. Now add the imaginary portion 
to the real obtaining the value Xl plotted 
vertically on the imaginary axis. 


pN 90 

II-1 


Fig. 2. Here we are saying Z = 0 + jXt. ohms, 
graphically. The heavy arrow represents impedance. 
Its length indicates the value of (he impedance, 
which we call reactance. 

We will pick the horizontal axis to the 
right as being positive. All positive angles 
are measured with respect to this axis when 
moving in a counterclockwise direction. Re¬ 
turning to our example and measuring this 
angle with a protractor, we see it to be a 
positive 90°. The significance of this angle 
will be discussed later. 

As a second example, consider a capacitor 
only, the impedance of which is to be de¬ 
termined. The reactance of the capacitor is 
given by: 



Now by definition we choose the capaci¬ 
tive impedance to have a — j* associated with 
it. Therefore, the capacitive impedance be¬ 
comes —jXc, and it is plotted on the graph 
previously mentioned, vertically downward 
as shown below: 


REAL 


Fig. 3. If we replace the inductor of Fig. 1 with a 
capacitor, still assuming there is no resistance, 
the impedance arrow now points downward. 


It can be seen by these brief examples 
that the j designation for the impedances 
save confusion when writing the values. 

Let us now consider a combination of an 
R, L, C connected in series. It will be our 
objective to calculate the total impedance in 
both mathematical forms. Given the circuit in 
Fig. 4: 


Fig. 4. Here is a more complex circuit. We might 
find this in a bandwidth-limiting application. What 
is its impedance? 

The reactances of each of the components 
may be found by the usual manner, Xl and 
Xc. We will now determine the values of the 
individual impedances. The impedance of 
the resistance is the easiest, for it consists 
of a real part only, that is, Z« = R +j0 ohms. 
The impedance of the capacitor is Xc = 0 — 
jXc ohms, and for the inductor it is equal 
to Zl = 0 + jXi. ohms. Impedance in series 
add and, therefore, the total impedance is 
Zw -f- Zc -f- Zr. = Zt or Zt — R + jO T- 0 ~f* 
jXi. + 0 — jXc ohms. We can find the sum 
by adding (lie real parts and the imaginary 
parts separately. Zt = R -j- jX», — jXc, but 
since the j term is common in this case, Zt 
becomes Zt = R + j (Xl — Xc). This can 
be shown graphically by the following: 



Fig. 5. First we must know the frequency. Then 
we determine impedance by adding resistance and 
reactance values graphically, or by math having 
the same meaning. Remember reactance will vary 
with frequency, changing the impedance. 

Note that R was plotted first, then jXl and 
—jXc in the tip to tail fashion described 
previously. jXt and - jXc lie in the same 
plane, however, in the opposite direction. 
Therefore, the result of j (Xl — Xc) can be 
found by algebraically subtracting Xc from 
Xl. The result Xt remains unchanged but 
Xt is now in the positive direction, this is 
because Xl is larger than Xc in this example. 




MARCH 1969 


15 




































I 



Fig. 6. Taking the difference between inductive 
and capacitive reactance, the inductive reactance 
wins this time. At some tower frequency they 
would cancel, leaving resistance only. And at a 
still lower frequency the capacitive reactance would 
predominate. 


i 4 



Fig. 7. Working out the circuit of Fig. 4. If we 
apply a 60 Hz current to this circuit ive will find 
the voltage across its terminals lagging 14.3 de¬ 
grees. Or if we trigger our scope from the voltage 
signal the current will appear to lead by the 
same 14.3 degrees. 


If the other case were true (Xl smaller 
than Xc), the result Xt would point in the 
negative direction. Xt and R form a right 
triangle and the line Zt represents the hy¬ 
potenuse of the right triangle. Using the 
theorem developed by Pythagoras which says 
that the hypotenuse of a right triangle is 
equal to the square root of the sum of trie 
other two sides squared, the magnitude of 
Zr becomes: 



— \ R* + X s ohms 


which is the formula given in most hand¬ 
books. However, this is only half the picture; 
we still must have a direction. The angle o 
on Fig. 6 can be found by the formula: 


8 = arctan 


Xt 

T 


Read, theta is the angle whose tangent is 
Xt 

—- -. Therefore, the impedance may be ex- 
R 

pressed in two ways: 

Z = R + j (Zl — Xc) or Zt £8 


To summarize, let us now turn our at¬ 
tention to a numerical example. Consider an 
R, L, C series circuit being used at 60 Hz. 
The value of the individual components are 
as follows: R — 300 ohms, L — 0.5 Henrys 
and C = 10 microfarads. 

Calculating the reactances: 

Xl = 2 JT fL = 2 ir (60) (0.5) 

Xl ~ 188.5 ohms 
v _ 1 1 

2 irfC 2 tt(60) (1x10 '“) 

Xc = 265.0 ohms 

Z — 300. + j (188.5 — 265.) ohms 

or Z — 300. — j 76.5 ohms 

* 

See Fig 7 for graphic illustration. 


Zt = V (300) a + (76.5) a = 309 ohms 


0 = arctan 


-76.5 

300 


— 14.3 degrees 


The total impedance for this circuit is 309 
ohms at an angle of —14.3 degrees. 

The angle associated with the impedance 
in actuality represents an angular (phase) 
difference between the voltage applied to, 
and the current in the circuit considered. By 
definition, if the angle associated with the 
impedance is positive the voltage leads the 
current, and the circuit appears basically 
inductive. Similarly, il the angle is negative, 
as in the previous sample, the current leads 
the voltage, and the circuit appears to be 
predominantly capacitive. The special case 
of no phase shift occurring between voltage 
and current, (corresponding to an angle of 
zero degrees) simply indicates a purely re¬ 
sistive circuit. 

On can at this point begin to appreciate 
the significance of the quantity impedance, 
and the enormous amount of information con¬ 
veyed with it, as opposed to llie simple 
quantity reactance. 

Whether engineer, technician, serviceman 
or home experimenter, the blossoming age of 
electrical technology demands an understand¬ 
ing of the subtle distinction between these 
two very basic circuit concepts. 

. . . K9ZPZ . . , K9DKB 


RENEWAL CODE 

The two numbers under your call on the ad¬ 
dress label are the expiration code. We have 
tried to make it simple. The first number is the 
month that we send you the last copy on your 
subscription and the second number is the year. 
78 would be July 1968, for example. 
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TELEGRAPH 
KEY STAPLER 


Handsome re 
This Morse Code 
stapler. 

remover. ue 




ra 




red velvet base. 



antique telegraph key 
ph Key cleverly functions as a 
nism. The rheostat is a staple 
on black metal with Chinese- 



an 




Built to last 

$ 10.59 + 800 Postage 

10 Days money back guarantee 

Sorry no C.O.D. 


Please send _ key stapler ( s ) to 

NAME_ 

STREET _ 

CITY __ STATE__ZIP 

please print 


HUGO H. ROUSSEAU & SONS 

210 Post Street • Suite 915 

SAN FRANCISCO CALIF. 94108 
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WEA THER SNOOPER 



Of all the surplus receivers available, 
probably the easiest to come by, and most 
neglected, are the ac-dc broadcast receiv¬ 
ers. They are not the most sophisticated, 
but certainly they are reliable. These re¬ 
ceivers will give years of service. 

Here is a conversion project that should 
take under a half hour, and give hours of 
listening pleasure. The conversion will give 
you a low, fixed frequency weather monitor 
receiver. The Federal Aviation Administra¬ 
tion broadcasts reports for fliers, usually 
start at 5:00 A.M, and continue untill 11:00 
P.M. There is a projected weather report 
and a current report that is changed hourly. 
Pick the weather station nearest to vou from 

w 

the list. ' ou will hear the identification in 
MCW, below the verbal report. 

Step 1. First, be sure the receiver is re¬ 
ceiving the broadcast band normally. 

Step 2. Disconnect the receiver from the 
ac source and remove the chassis from the 
case. 

Step 3. Turn the variable capacitor to 
maximum capacitance (fully meshed) then 
solder the shaft to the frame, thus locking 
the variable capacitor. Use at least a 100 
watt soldering iron. 

Step 4. Solder a variable capacitor, 10-120 
PF, across the oscillator section. The oscilla¬ 
tor section can be identified by the fact 
that it has the least number of plates. Solder 
the ground side of the capacitor to the frame 
nf the original capacitor. The other terminal 
goes to the tab of the oscillator capacitor. 


Alton E. Glazier 
3154 Jordan Road 
Oakland, California 94602 


Step 5. Connect a fixed 300 pF" capacitor, 
plus a 10-120 pF variable across the con¬ 
verter section of the original capacitor. One 
side of the fixed and variable capacitors 
is soldered to the frame, the other sides 
are connected to the tab of the original 
capacitor. Connect a 10 mF 25-volt capacitor 
across the cathode resistor of the last stage 
of audio. 

Step 6. Remember, all ac-dc receivers are 
dangerous to the point of being lethal when 
removed from their insulated cases. If you 
have an isolation transformer, now is the 
time for it; if not, check the polarity of 
the 115-volt plug, so that the chassis is not 
on the high side of the ae line (I would 
hate to lose you at this stage). 

Step 7. Now with the set turned on, and 
the volume up, with an insulated tool, tune 
the variable oscillator capacitor until you 
hear the weather station. Now tune the con¬ 
verter variable capacitor for the loudest 
point. 

Step 8. Remove ac power source. Install 
the chassis in case, be sure to use the original 
insulated knobs. 



osc 

♦ SEE NOTE 

Note: 

Fur weather stations down to 350 kHz, use 300 pF 
capacitor across mixer capacitor. 

For weather stations down to 295 kHz, use t>50 pF 
capacitor across mixer capacitor. 

For weather stations down to 220 kHz, use 1,400 pF 
capacitor, and in addition, u^e a 100 pF capacitor 
across oscillator capacitor at this low frequency. 

Photos by Les Toth 
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Step 9. Conversion is now complete, and 
the receiver is as safe as it ever was. 

True, we can do very little to change 
the weather, but at least we can keep in- 

formed and know what to do to prepare 
for it. j 

Airport Weather Report Frequencies 

As of 10-1-68 

Alabama 

Birmingham 224 kHz 



Arizona 


Phoenix 

326 kHz 

Tucson 

338 kHz 

Arkansas 

Little Rock 

353 kHz 

California 

Blythe 

■m 

251 kHz 

Fresno 

344 kHz 

Los Angeles Int. 

332 kHz 

Oakland 

362 kHz 

Colorado 

Englewood 

379 kHz 

Trinidad 

329 kHz 

Florida 

Jacksonville 

344 kHz 

Miami 

365 kHz 

Pensacola 

326 kHz 

Tallahassee 

379 kHz 

Tampa 

388 kHz 

Georgia 

Atlanta 

266 kHz 

Idaho 

Boise 

359 kHz 

Idaho Falls 

350 kHz 

Illinois 

Chicago 

350 kHz 

Indiana 

Indianapolis Muni 

266 kHz 

Kansas 

Garden Citv 

pr 

257 kHz 

Wichita Muni 

332 kHz 

Louisiana 

Grand Isle 

236 kHz 

Shreveport 

230 kHz 

Maine 

Millinocket 

344 kHz 
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Massachusetts 

Boston 

382 kHz 

Michigan 

Detroit 

Houghton 

Sault Ste. Marie 

Traverse Citv 

388 kHz 
277 kHz 
400 kHz 
365 kHz 

Minnesota 

Duluth 

International Falls 
Minneapolis 

379 kHz 
356 kHz 
266 kHz 

Mississippi 

Jackson 

260 kHz 

Missouri 

Kansas City Inti. 

St. Louis 

Springfield Muni 

359 kHz 
338 kHz 
254 kHz 

Montana 

Billings 

Bozeman 

Great Falls 

Missoula 

400 kHz 
329 kHz 
371 kHz 
308 kHz 

(Johnson Bell) 


N ebraska 

Omaha 

320 kHz 

Nevada 

Las Vegas 

206 kHz 

New Jersey 

Newark Muni 

379 kflz 

New Mexico 

Albuquerque Sunport 

Roswell Industrial 

230 kHz 
305 kHz 

Air Center 


New York 

Elmira 

375 kHz 
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including a 


North Carolina 



Raleigh - Durham 

350 kHz 

73 

Ohio 


DX 

Cleveland (Hopkins Inti.) 

344 kHz 

Oklahoma 


HAND¬ 

Will Rogers World 

350 kHz 

Tulsa Inti. 

245 kHz 

BOOK 

Oregon 


0 

o 

o 

Pendleton 

341 kHz 

Portland Inti. 

332 kHz 


Redmont 

368 kHz 


Pennsylvania 

Pittsburgh (Allegheny County) 254 kHz 


GIANT 

COUNTRY-ZONE 

WALL MAP 

Wall sized world country-zone map 
QSL design secrets for real results 
World airmail postage rates 
World parcel post and air rates 
World QSL, and letter rates 
Record list for WAS, WAC, etc. 

Complete up to date DXCC rules 

DXCC and WTW country lists 

Country worked record list 

WAZ record list 

WAZ country-prefix 

ARRL section map 

Logs—propagation charts—2nd op 

Your own DXpedition information 

Card files—QSL managers—contests 

Reciprocal licensing—third party 

Inside top DX secrets 

How to win CW DX contests 

CW DX’ing secrets by the master 

SOM, the best DX band of all? 

Quick spotting time chart 
Time, by country around the world 
Breaking the tough QSL'ers 
What value foreign stamps to send 
Latest QSL bureau list 
Great circle maps on four cities 
Bearing charts on ten U.S. cities 
Special ham map of South America 
Ham map of North America 
Caribbean ham map 
Ham map of Africa with latest calls 
World country-zone map in book 

AT YOUR DISTRIBUTOR OR DIRECT 


J Send cash, check, money order to 

j 73 Magazine, Peterborough, NH 03458 


Name 




Address 


City ...,.State 



South Carolina 


Charleston 

Spartanburg (Downtown) 
Memorial 

329 kHz 

248 kHz 

South Dakota 

Rapid City 

254 kHz 

Tennessee 

Knoxville 

Memphis (Metro) 

Nashville (Metro) 

28 i kHz 
371 kHz 
304 kHz 

Texas 

Amarillo 

El Paso Inti. 

Meacham Field 

Midland Odessa Regnl. 

251 kHz 
242 kHz 
365 kHz 
326 kHz 

Utah 

Delta 

Ogden 

212 kHz 
263 kHz 

Vermont 

Burlington Muni 

323 kHz 

Virginia 

Roanoke Muni 

371 kHz 

Washington 

Seattle 

Spokane Inti. 

Walla Walla 

362 kHz 
365 kHz 
356 kHz 

Wisconsin 

Milwaukee 

242 kHz 

Wyoming 

Casper Air Terminal 

Rock Springs 

269 kHz 
290 kHz 
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NEW LINES- 6 OKI AT LINES FOX 196 
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NEW S—LINE! 

♦ Built in SQUELC 

♦ TUNABLE and 
CRYSTAL control! 

♦12 volt powered! 

•The ultimate in converters! All of the useful 
features of the FAMOUS X Line Plus Squelch! 

*3 section tuning capacitor. *FET Oscillator 

♦ Fully adjustable Squelch! * Noiseless monitor! 

•Crystals interchangable within tunable coverage 
♦Complete with conn, coax and swinging mount. 
*4%"x 2%"x 3%" *6—1 reduction tuning. 

♦Sensitivity: .5mv low, .9mv high band usable sig 
Model 1564-S for 150-164 mcs. 

Model 348-S for 33-48 mcs. ON LY S44.95 each 

NEW SC LINE! 
ECONOMICAL NEW 
single frequency 

)_ converter available 

from 26 to 250 mcs! 

"Plain Vanilla'’ converter that will do an excel¬ 
lent job on any one frequency. Simple fool¬ 
proof operation. 

♦FET Oscillator *12 volt powered 

♦ With mount and cable. *4 M x1 J4”x2%" 

♦Sensitivity usable signal .5 below 100 mcs, .9 
above 200 mcs. 

Please state EXACT listening frequency desired 
Model SC, complete with crystal...Only $24.95 
Model W, single frequency of 162,55 mcs for 
continuous VHF weather reports only...$ 19.95 
SQUELCH accessory for X & SC models: 1"x3" 
For noise free monitoring. No wires to BC ra¬ 
dio. Easy installation, just plug in 9V or 12V. 
Mod. ST (X-line)mounts on Tunaverter.. S17.95 

Mod. SS ISC-line) mounts on unit.. SI7.95 

Model SU, has its own swinging mount., $18.95 



-S LINE-PRO UNE-SC-W-PUS FAMOUS X AND IUNES 


CONVERTERS ARE OUR BUSINESS - NOT A SIDELINE! 

Your regular auto and home AM Broadcast radio can be an 
Excellent, Sensitive, Selective HF, VHF, and/or UHF Receiv¬ 
er -- tunable and/or crystal controlled - just by plugging in 
the NEW TUNAVERTER into the antenna input of the auto 
radio! (Use coupling loop for home radios.) 

-NO SOLDERING - NO SPECIAL ANTENNA - INSTALLS IN MINUTES - 

* AMATEUR * CB * POLICEMEN * FIREMEN * CIVIL DEFENSE * 

* DETECTIVES * SHERIFFS * INDUSTRY * MOBILE PHONE * TAXIS * 

* SHORTWAVE BC * PAGING * MARINE * and others! 

NEW PRO LINE! 

♦ Built in SQUELCH! 

♦2 selectable frequencies! 

♦Both crystal controlled! 

♦12 volt powered. 

The perfect solution for low cost reception for 
any 2 frequencies from 108 to 175 mcs! (Fre¬ 
quencies must be within 2 % of each other.) 
Complete with mount, connecting coax and 
crystal as ordered. 

♦Squelch fully adjustable. *F£T Oscillator 
*1 microvolt usable signal. *4yi"x2"x3", 
♦Crystals interchangable within preset range. 
Please state EXACT listening frequency. 

PRO with one crystal, complete: ONLY $39.95 
PRO with two crystals, complete:Only ..$44.95 

FAMOUS X LINE! 

♦TUNABLE Control or 
♦CRYSTAL control at 
the flip of a switch. 

♦ Interchangable crystals 
within each band! 

The most VERSATILE converter! For more 
than one band coverage add models in series, 
either X or SC line, then use one squelch for 
NOISELESS monitoring on all! 

*9 volt battery powered. *12V conv. available 

♦ FET Oscillator *Squelch access, available 

*6—1 reduction tuning, *4y2"x2 1 ^''x3 1 ^ , 




tr 


Police, Fire, & 
Industrial, etc. 
Aircraft 
2 Meter 
6 Meter 

CB & 10 Meters 


1564X for 150-164 me 
348X for 33-48 mcs 
1828X for 118-128 me 
1450X for 144-148 me 
504X for 50-54 mcs 


273X for 26.9-30 me 
ONLY $32.95 each (less op¬ 
tional crystal not needed for tunable use) 
FAMOUS T Line, tunable only. 9 volt powered, 
Marine 2 to 2.85 mcs ONLY $19.95 
Shortwave 9.5 to 16 mcs EACH! 


CRYSTALS for S, X, and PRO models. We carry over 1000 crystals in stock for immed¬ 
iate shipment. Others two weeks. State EXACT listening frequency for each. Output 
1500 kcs. (Special output on special order).$5.10 EACH! 

COUPLING Loop and Extension antenna for using all Tunaverters with home and transis¬ 
tor radios.....$3.95 EACH! 

Prepaid orders postpaid. 

Extra SO.80 each for airmail. 


See your dealer 
or order from: 


HERBEII S/lLCH&cpPANY 

Marketing Divisibn of Tompkins Radio Products 
Woodsboro, Texas 78393 


2 Week Money back guarantee! 
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Richard Schwanke JT9HXM 
235 CumnoT Avenue 
Glen Ellyn t Illinois 




Nowadays, if on operates CW without 
a squeeze keyer, ie is not a membei ol 
the in group. The squeeze keyer presented 
here is, to the best of the author’s knowl¬ 
edge. the first unit which will perform either 
of the two popular forms of squeeze key¬ 
ing . 12 When desired, it can be used as a 
conventional keyer. With a single lever, it 
has very agreeable timing and is rather 
forgiving of operator errors. 

The circuit diagrams are presented. Fig. X 
is drawn with NPN transistors and will be 
used in all of the rest of the article for 
discussion of logic. Fig. 13 is drawn with 
PNP transistors for those with a large sup¬ 
ply of PNPs and for those who would like 
to modernize a keyer circuit published in 
1962 s which has many of the same com¬ 
ponents. 

It would have been much easier to design 
this keyer with integrated circuits, but the 
cost to noise margin ratio is much more 
favorable in the discrete component version. 


1. Gensler, Harry. Jr., ‘The lambimatic Concept," 
QST, Jan., 1967. 

2. Moss. Jimmy, "Tlie W0EPY Squeeze Keyer,’ QST, 

July. 1967. . ,, 

3. Muir. Dave. "The Penultimate Electronic Key, 

QST, March, 1962. 


Brief description 

Fundamentally, this keyer consists of a dot 
generator with a binary counter which is 
used to fill in the spaces between two 
dots to form a dash. Several control paths 
are used. One path (R50) controls. the dot 
generator directly and combines with feed¬ 
back from the output of the dot generator 
{R. 1} D T o) giving self completion. A sec¬ 
ond path (R 0 , Do) sets the Dash FF enabl¬ 
ing the binary counter via R, 13 . A reset signal 
is provided to the Dash FF via Co, D , every 
time the relay opens. A third path (R 53 , 
Qis) sets the Dot FF if and only if the Dash 
FF is set. A fourth path (D 5 , D e , R 2 i) al¬ 
lows the Dot FF to be rest if and only if 
the Dash FF is NOT set thus providing 

Dot Memory. A fifth path (Qiq, Rp> Dj Rio) 
prevents setting the Dash FF if the Dot FF 
is set or a dot is in progress. A sixth path 
(R 1? , R 04 ) keeps the Dot Generator running 
when either the Dot FF or the Dash FF 
is set. 

The final result of these controls gives 
a keyer which can remember one dot that 
was called for during a dash with no criti¬ 
cal timing and will either give alternate 
dots and dashes when both dot and dash 
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-6V 


“ 6V 



counter 


COMMON 


R2 < 
600V 

R4 

5600 
AAA *—*1 


BREAK 


R3 

5600 

WV- 


make 


R30 

6800 


ft 24 
6000 


R 28 
6800 


R2T 

6800 


R4I 

6000 


R22 

4700 


46V 46V 


R42 

6800 


R54 

6000 


DOT GENERATOR 


R43 

6800 


R32 

5600 


[ RS3 

i 6800 


DOT 

LEVER 


DASH 


Rf4 

5600 


■vw- 

RI3 

5600 


R98 

6000 


CI4 

3000/IOV 


CtS 

1000/15V 


R5t 

6600 


RI7 

33K 

-AA/V*- 


4- 6V 


R50 

6800 


I tO VAC 


CIO 










Fig. 1. Complete circuit using NPN transistors. Ki —500 ohm relay. Qt-Qio, Qit-Qn—-NPN (2A2923). 
Qtt—PNP I2A4126). D r %—Germanium lA'90. D ,— Silicon. D 19 - 1 r-Silicon 50 PlV, 100 mA. Si—3 pole 
4 pos. rotary switch (Mallory 3134/). S*— SPST . 


levers are held or insert one dot in a string 
ot dashes. The use of two independent key 
levers which may be squeezed to produce 
additional combinations is required to real¬ 
ize all of the potential benefits. 

When switch S2 is closed, a squeeze will 
produce a continuous string of alternating 
dots and dashes thus making characters such 
as C and AR almost effortless. The timing 
required by the operator is very uncritical 
and one need only follow the instructions 
on the chart (Fig. 2a) supplied to learn the 
new technique in one or two evenings. 


If switch S2 is opened, the operator will 
feel as though he has an entirely different 
keyer and a chart (Fig. 2b) shows the de¬ 
tails of the second technique which the 
author calls single dot insertion (SDI). With 
SDI, one and only one dot will be produced 
during any single squeeze. 

Alert readers (and those who have al¬ 
ready studied the charts) have figured out 
that one set of characters is very easy with 
the alternating option, and an entirely dif¬ 
ferent group is very easy with the SDI op¬ 
tion. It is believed that this is the first 
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lever 

A 

& 

C 

D 

£ 


G 









DASH 

DOT 


•• • # # 














H 

r 

J 

K 

L 

M 

N 

DASH 

* * * * 

* m 

*- 

"MB A mm 

* mm * * 

— 

•mm* * 

DOT 
















0 

P 

Q 

R 

S 

T 

U 









DASH 








DOT 
















V 

W 

X 

Y 

z 

AS 

AR 


i ■ * 

i <mm m 

■ V MB* 

BH* * — <HHP 

H — I * 

m mm § ■ # 

i mm m * 

DASH 








DOT 
















$K 

KM 

PERIOD 

COMMA 

/ 











DASH 








DOT 
















Fig. 2 A. Keying chart (52 closed). Alternate dots 
and dashes with dot memory. 
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a 1 

C 

D 

E 

F 
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H 
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M 
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DOT 

1111 
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■1 * 

■ mm a m 
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0 

p 

Q 

R 
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T 
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DASH 
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Y 
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AS 
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DASH 

DOT 









SK 

KN 

PERIOD 

COMMA 

/ 



DASH 

DOT 








—• 






Fig. 2B. (52 open ) Single dot insertion. 


published design where the operator can try 
both methods and make an intelligent choice 
after he has spent his money instead of 
tossing a coin beforehand and later being 
sorry. He can even change his mind years 
later at no additional cost. 

Numerals are not listed in the charts as 
they are merely extensions of J, V, B, and 
G. The keyer will operate in the conventional 
way with a single lever while retaining the 
advantages of DOT MEMORY. 


R38 



Fig. 3. Resistor OR circuit. 


Theory of operation 

The circuit presented here, while some¬ 
what complicated in appearance, is a collec¬ 
tion of basic logic circuits each consisting 
of a small number of elements. In Fig. 3, 
a resistor OR circuit is shown. If any of the 
inputs (A, B, or C) is UP (True), then the 
output is UP. If all of the inputs are DOWN 
(False), then the output is DOWN. Nothing 
more complicated than a voltage divider 
with low resistance input resistors and a 
high value bias resistor is needed to accom¬ 
plish this function. The resistor OR is used 
to turn on the clock and for combining the 
clock and binary counter in the base of the 

relav driver. 

* 



Fig. 4. Transistor inverter. 


Fig. 4 is a transistor inverter of which 
there are ten used in this keyer. When the 
input is UP, current flows in the base- 
emitter junction causing a much larger cur¬ 
rent to flow in the collector-emitter junction 
and thus through the collector load resistor. 
The amplification of current is important 
and must not be forgotten, but the most 
important point in this discussion is that 
when the input is UP, the output is DOWN, 
Thus inverting the signal. This is commonly 
referred to as the NOT function. Combin¬ 
ing the resistor OR with the transistor NOT 
forms a logic block called a NOR circuit 
which will not be treated further here. 

When the output of one Inverter in Fig. 5 
is used as the input to a second Inverter 
and the output of the second is used as 
the input to the first, a FLIP-FLOP is 
formed. A KLIP-FLOP can be thought of as 
a teeter-totter, a long board with its center 
of gravity somewhat above its pivot point 
such that it will stay on one side or the 
other but is unstable in the transition. The 
FLIP-FLOP is also called a bistable multivi¬ 
brator and is used for temporary memory. 
For example the DOT FF remembers a dot 
to be generated and the DASH FF remem¬ 
bers a dash is in progress. 
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+ 6V 






46V 


Fig. 5. Bistable Multivibrator Flip-Flop. 

A FLIP-FLOP can be made to change 
.states by 1) pulling down on the collector 
of the off or UP side (Q 13 ), 2) forcing 
the off transistor on at its base (R 43 and 
R 9 , D 2 ), or 3) forcing the on transistor off 
at its base (D 3 p Emitter triggering is not 
used here. 


+6V 



Fig. 6. Astable Multivibrator 

The astable multivibrator in Fig. 6 is simi¬ 
lar to the FLIP-FLOP except for the feed¬ 
back paths which are primarily (or in this 
case entirely) ac instead of dc. The astable 
multivibrator will change quickly from one 
side to the other and remain as long as 
the charge on a coupling capacitor holds 
one transistor off. When this charge finally 
bleeds to a small enough value, the OFF 
transistor will turn on and, through the other 
coupling capacitor, force the formerly ON 
transistor off. The result is a regular oscilla¬ 
tion which is square wave in nature. Obser¬ 
vation in an oscilloscope (Fig. 7) shows 
that the transition from UP to DOWN is 
much faster than the transition from DOWN 
to UP and is more useful for forming pulses. 



Fig. 7. Waveform at Collector or Astable Multi¬ 
vibrator, 


In this circuit, as astable multivibrator is 
used as the main clock and DOT generator. 
Such an oscillator may be turned on and 
off with predictable results by inserting a 
transistor inverter (Q 7 ) between one emit¬ 
ter and ground thus serving as a switch. 
Once starlet!. completion of one cycle can 
be guaranteed by using the output of the 
oscillator (with proper polarity) as one of 
the inputs to the OR gate controlling the 
switch (Q 7 ). 

When loading becomes a problem, it is 
sometimes necessary to use an emitter fol¬ 
lower which will enable driving many more 
circuits than a FLIP-FLOP alone or an 
oscillator alone can handle. This device is 
used on the oscillator (Q 12 in Fig. 1). 

Pulses can be obtained from a square 
wave by differentiating in an RC network 
where the pulses can be given a suitable 
dc base line by choice of voltages and resis¬ 
tors as show n in Fig. 8. The positive or nega¬ 
tive going pulses may be selected by means 
of diodes. Time can be changed one half 
cycle by using lhe other side of the oscilla¬ 
tor. Pulses from the oscillator are used to 
trigger the binary counter and. with suit¬ 
able gating, reset the DOT FF. 



Fig. 8. Pulse formation and selection from a square 
wave. 


A two transistor AND circuit with in¬ 
verted output is shown in Fig. 9. This is 
commonly called a NAND logic block. When 
the inputs to both transistors are UP, the 
output is DOWN thus setting the DOT 
FLIP-FLOP shown in Fig. 1 since Rj is 
common to both circuits. The DOT FF is 
set if and only if the DASH FF is set. 

There is one other feature worth noting 
here. All FLIP-FLOPS (or multivibrators) 
have two outputs. When one of these is 
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R 14 

WS, -DASH F-F 


Fig. 9. Transistor NAND . 


arbitrarily called True (UP) then the other 
output must be False (DOWN) and is re¬ 
ferred to as the complement of the chosen 
output A bar over the signal name is the 
usual notation for the complement ol a sig¬ 
nal. 


46V 
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-6V 



TRIGGER PULSE 


Fig, 10. Binary Counter. 


Fig. 10 shows a FLIP-FLOP with steering 
diodes added such that it will operate as a 
binary counter by changing state every time 
a pulse comes along. The pulse duration, 
amplitude and polarity are selected so that 
whichever transistor is OX will be turned 
off. (Obviously the transistor which is OFF 
will not be affected by this pulse). As the 
ON transistor is turning off, the voltage at 
the collector rises rapidly so that a new 
pulse is ac coupled to the base of the OFF 
transistor thus turning it on. Due to the re 
constants used and the delav between the 
first and second pulse, the second pulse will 
be larger than the first and will be definitely 
in control when it arrives. The binary counter 

w 

fills in the spaces between the dots when 
combined with he clock in an OR gate, thus 
forming a dash. 


One very unusual device used in this cir- 
cuit is the inductive kick which occurs when¬ 
ever the current flowing through an induc¬ 
tance such as a relav coil is stopped sud¬ 
denly. Fig. 11 shows the circuit and the 
voltages seen at three points in the circuit. 
This pulse is used to reset the dash FLIP- 
FLOP. 


46V 



It is necessary that the DASH FF can not 
be set any time a dot is in progress or 
being remembered. Fig. 12 shows the solu¬ 
tion. (, ■ | 4 and R 54 , form an OR gate with 
negative logic. Only when A and B are both 
UP can an UP at Dash turn on Q s If either 
A OR R are DOWN the DASH signal goes 
through D, and R, (l to —6V and Q 3 is 
unaffected. D x and D 2 form an AND gate. 



Fig. 12. Dash F-F-Set circuit . 


Components 

The circuit design presented here is not 
tied to any particular transistor number or 
category. S he chances are very good that 
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The 2K-3 in a few short years has established itself as pre-eminent among amateur linear 
amplifiers. Thousands of amateurs not only in the U. S. but throughout the free world are 
on the air with 2K’s. And even though the 2K was designed as an amateur service amplifier, 
it has so convincingly established its superior reliability and performance that many 
hundreds of them are in daily use throughout the world in military, commercial and 
government service. 

For such success we are of course grateful, although not greatly surprised. From the 
beginning we have dedicated ourselves to the proposition that amateurs prefer to buy 
the best when it is available. Consequently, the 2K has always used the finest 
components we could buy. Integrity of design dictated that we include features not fully 
duplicated by any other manufacturer of amateur linears — Pi-Ltank circuit, resonant 
input filter choke, resonant cathode Pi-input, double RF shielding and many other unique 
and expensive features. 

Finally, in order to hold the price of the 2K-3 low enough so that the average amateur 
can afford it, we manufacture it and sell it ourselves direct to the consumer. The 2K-3 
is unquestionably one of the finest values ever offered the amateur. By any reasonable 
standard the 2K-3 should be priced at $1000 rather than its remarkably low $745.00. 

For all the loyal support 2K-3 owners throughout the world have given us, our sincere 
thanks. For those of you who haven’t owned a 2K-3 yet, let us help you experience the 
pleasure of owning the finest. 

The 2K-3 (Console or Desk model) $745.00 

i Henry Radio now has representatives in different areas of the United States to simplify ordering for those living 
near one. Or you can order direct and we will ship ... across the street or around the world. Call or write for 
detailed specifications and terms. 

East Coast: Cleveland Area: Chicago Area: 

John Richardt, W2WIY _ fll Gross, W8PAL _ Bill Reynolds, K9ZXD 

EASY FINANCING • 10% DOWN OR TRADE-IN DOWN • NO FINANCE CHARGE IF 

PAID IN 90 DAYS * GOOD RECONDITIONED APPARATUS • Nearly all makes & models. 

Our reconditioned equipment carries a 15 day trial, 90 day warranty and may be traded back 
within 90 days for full credit toward the purchase of NEW equipment. Write for bulletin. 



CALL DIRECT , . . USE AREA CODE 


11240 W, Olympic, Los Angeles, Calif., 90064 
931 N. Euclid, Anaheim, Calif,, 92801 
Butler, Missouri, 64730 


213 477-6701 
714 772-9200 
816 679-3127 



" World's largest Distributor of Amateur Radio Equipment " 
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COUNTER 


COMMON 


BREAK 


R3 

5600 

WV- 


MAKE 


HZ4 

6800 


R27 

6800 


RZ8 

6800 


300 OHMS 
CT 

TO SPKR 


R4t 

6600 


+ 6V 


HZ2 0 ? 
4700 


R42 

eaoo 


R54 

6600 


OOT GENERATOR 


R43 

6600 


| R53 

6800 
:—wv- 




! LEVER 


KEY 

COMMON 


J -^6 + 6V 

I R9 
6000 


DASH PF 


DASH 

LEVER 


RI4 

5600 


CI4 

3000/ 10 V 


CIS 

1000/15V 


R5* 

6600 


R50 

6800 


IIOVAC 


Fig , 13* Comp/etc circuit using PNP transistors ♦ All parts values same as Fig ; 1. except Qt m Qn~n 
are PNP (2A~363) f and Qn is NPN (2JV227). 


VIDEO AMPLIFIERS CPI 



$14.95 

Complete 


(1*19,066 Model 5309-21, A brand new chassis com¬ 
plete w/all tubes measuring approximately 9’/i''L x 
5V'W & containing 7 tubes which perform as a com¬ 
plete video amplifier, providing a composite video out¬ 
put to feed a video monitor. An additional tube oper¬ 
ates as an oscillator/modulator tuneable from 54 thru 
88 me. These 5.5 me video amplifiers take all the 
hard & fussy work out of building your own camera. 
Use as a video line amplifier, distribution amplifier. 
RF portion alone may be used as a video Jeep. Wt. 
3 lbs. 

Our new flyer #969M1 is now available. Write 
for your free copy of this bargain sheet of un¬ 
believable values. 


The DENSON ELECTRONIC Corp. P.O.Box 85, Rockville, Conn. 06066 - (203) 875-5198 
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Most Technically-Perfected, Finest Communication 
Arrays in the World! Precision-Tuned-Matched 
and "Baiun" Fed for "Balanced Pattern” to assure 
“TOP-MAN-ON-THE-FREQUENCY” Results 


Enjoy World renown TELREX performance, 

value and durability! Send for PL6S tech, data 
and pricing catalog, describing -professionally 
engineered communication antenna systems, 
rotator-selsyn-indicator-systems, “Baiuns", I.V. 
Kits, Towers, “Mono-Pole”,. “Big-Berthas”, ac¬ 
cessories, etc. etc. 


Beamed-Power”ANTENNAS,“BALUNS 
I. V. KITS and ROTATOR SYSTEMS! 


- with a MATERIAL DIFFERENCE! 

Use, is one of the most dependable 
testimonials of endorsement, and Telrex 
products are in use in 139 Lands 


ASBURY PARK, NEW JERSEY 07712, U.S.A. 


Communication 


Engineering 

Laboratories 


components removed from old computer cir¬ 
cuit cards can be substituted directly. Even 
though the voltages were different and the 
collector load resistors and base resistors 
are different, the chances are excellent that 
they can be used. However, it is a good 
idea to observe the relationship of the collec¬ 
tor load resistors to the base resistors and 
the back biasing resistors in Fig. 1 and 
not depart widely from these ratios. 

There are a couple of areas where trouble 
can occur. Old germanium transistors have 
a tendency to get just a little bit sick, and 
thus erratic, but not sick enough so that 
they can be spotted easily. If you plan to 
use anything doubtful, it is a good idea to 
install sockets so that substitution is not a 
chore. The inductive kick in the relay cir¬ 
cuit is surprisingly large so that a good 
healthy transistor is in order here. 

It is recommended that a rough check of 
the gain and leakage !>e made if nothing is 
known about the transistors to be used. Leak- 

ft 

age is a measure of the collector current 
with several volts applied and the base open 
and should be almost undetectable on a 1 mA 
meter. Gain is only a little more difficult. 
Assuming a 6 volt supply, choose a 300 
ohm collector load resistor so that 10 mA 
will give a 3 volt drop across the resistor. 
Now find a base resistor which will cause 
10 mA to flow at the collector and cal¬ 


culate the base current. The ratio of collec¬ 
tor current to base current is an approxima¬ 
tion of gain when leakage is low and must 
be at least 20 (much better 40). A pair 
of transistors used in a flip-flop should be 
within 25 % of each other for ultra-reliable 
operation although no problems have been 
traced to this source. 

Almost any germanium signal diodes can 
be used. (Silicon diodes should also be use- 
able but have not been tried.) Germanium 
diodes will have a forward voltage drop of 
about 0.3 volt with a few ma flowing while 
silicon diodes will have a forward drop of 
0.6 volt and will usually be painted black 
to eliminate the photo diode effect. Check 
the back resistance which should be at least 
200 k ohms. 

A reed relay is recommended for reliable, 
quiet high speed operation. However, there 
are some more economical types which are 
quite reliable at speeds below 30 wpm. If 
the relay is a little too slow it will give 
short dots. This can be fixed by unbalancing 
the oscillator to compensate. (R Hfi or R 3T in 
Fig. 1 may be reduced to 4 k ohms for 
balancing purposes. Do not go below 4 k oms 
or excessive base current will result). 

II high gain transistors are used in the 
oscillator, a greater speed range can be 
obtained with a larger valued dual potenti¬ 
ometer. The upper speed limit can be raised 
by using smaller capacitors. The components 
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listed will go from 5 to about 40 wpm. 

The power supply voltages are not critical 
except that the positive and negative volt¬ 
ages should be nearly the same and if much 
different from that required by the relay, 
a dropping resistor may be needed some¬ 
where to make things work out right. R 47 , 
Fhs, and R ); , may be altered to adjust the 
positive and negative voltages. It is most 
important that power supply ripple be wiihin 
reason or a phenomenon known as collector 
triggering will cause erratic timing in the 
dot generator. This is unlikely to happen 
with the components listed unless the elec¬ 
trolytic capacitors are defective. 

Construction 

The author has built many circuits of this 
type on perforated phenolic board with 
completely satisfactory results. I he kind 
with closest spacing of the holes will allow 
a considerably smaller package. Eyelets can 
be very helpful if a setting too' is available, 
otherwise use flea clips or other push in 
terminals as needed, 

This particular circuit has also been built 
on a printed circuit board which was laid 
out to accept a wide variety of economical 
components in eiilier the PNP or NPN con¬ 
figuration. 

Getting it to work 

Before installing Q 7 , use a voltmeter as an 
indicator with a probe on one of the collec¬ 
tors of a FLIP-FLOP while applying a 6 . 8 k 
resistor from V cc (—f— 6 V) to first one base 
and then the other base. The output should 
remain high or low depending on which 
transistor base was last touched. This test 
should be used on the DOT FF, the DASH 
FF - and the COUNTER. Any of these that 
do not work should first be checked for 
wiring and then for components. ' 

Next, hook up Q 7 , die transistor control¬ 
ling the oscillator. The output of the oscilla¬ 
tor should he down. Now closing the dot 
lever should make the oscillator start. A 
voltmeter at the oscillator output should 
average half the supply voltage. An ohm- 
meter applied to the relay contacts should 
vibrate near half scale. If not, look for wir¬ 
ing errors or faulty parts in the relay driver. 
The oscillator should also operate when the 
dash lever is held. If not, look to see if 
the Dash FF is being set and if it is properly 


connected to the transistor controlling the 
oscillator. An ohmmeter connected to the 
relay contacts should now read about three 
quarter scale. If it still reads half scale, 
the counter is not working. C heck wiring and 
then components. Make sure the coxmter is 
connected to the relay driver. 

The dots and dashes should stop when 
the levers are released. If the dots fail to 
stop, check the emitter follower on the oscil¬ 
lator and the resistor and diode going to 
the control transistor. Also check for reset- 
ing of the 1 >ot FF. If the dots work OK but 
the dashes will not stop, the most likely 
cause is in the components going from the 
collector of the relay driver to the Dash 
FF. Look for the diode to be in backwards or 
routed to the wrong base. Try changing 
Co to .02 mfd. 

Now the squeeze feature can be checked. 
Set the keyer at its lowest speed and hold 
the dash lever closed. Tap the dot lever at 
random times, A dot should occur between 
two dashes each time the dot lever is tapped. 
If errors occur, the Dot FF is not being 
set. Check the wiring to the Dot FF. With 
So closed, holding or squeezing both levers 
should cause alternate dots and dashes. With 
S L . open, holding both levers should cause 
one and only one dot and a string of dashes. 
The specific location of the dot will be de¬ 
termined by the precise time the dot lever 
was closed in relation to the dash lever. 

It is quite probable that the monitor note 
will be rough or the wrong frequency, im¬ 
provements can be had by experimenting 
with R }( , C 12> and C 13 . If a sine wave is 
achieved, it will likely be accompanied by 
chirp which is also annoying. The monitor 
is a compromise as it does not contribute 
anything to the keyer operation and a better 
one would cost considerably more. 

In one of the early models built with 
transistors of unknown quality, erratic oper¬ 
ation was traced to low gain of Q 3 Thus it 
is suggested that the highest gain transistors 
be used at Q s and Q n while the next highest 
gain be used at Q ;1 If new silicon transis¬ 
tors arc used, no selection should be needed 
as the lowest gain likely to be supplied is 
more than adequate. 


Conclusion 

It is believed that many good circuits have 
fallen into disuse because they have some 
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minor defect when it would be quite prof¬ 
itable and satisfying to rework one of them 
to meet current requirements. The keyer 
presented in this article is completely new 
in its philosophy, logic, and timing, yet is 
was created from a 1962 model 1 by the 
deletion of one part and the addition of 
twelve new ones at a cost of less than three 
dollars. 

Those who build the CHARMIN' KEYER 
will soon become unhappy with older keyers 
including some that cost twice as much and 
they need have no worries about operating 
close to a high powered linear. . . . W9IIX 
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ELIMINATE IGNITION NOISE 

ELECTRO-SHIELD® 

YOUR ENG INE 

FROM 544.95 


ESTES ENGINEERING CO. 

543 W. 184th St., Gardena, Calif. 9024T 



■ Four (not two) type 572B tubes for a 
full 2000 watt P.E.P. SSB input. 

■ Full wave solid state power supply. 

« Universal rear of cabinet circuitry 
may be connected for transceiver or 
receiver-transmitter use without 
internal modification. 

■ Plus many, many more features. 

AMATEUR NET . $375.00 


Exceptionally compact—only 
8 y 2 " high, 12 5 /s" wide and 17" deep—the 
GSB 201 lends itself readily to table 

top mounting. 


Also available: GSB 201 MK II -—* em¬ 
ploys four type 811A economical triodes 
for 1500 watt P.E.P. input. 

AMATEUR NET .$325.00 

See your favorite distributor 
— Write for brochure 


ANOTHER DIVISION OF AEROTRON, INCORPORATED 
P. 0. Box 6527 / Raleigh, North Carolina 27608 
































































Amateur Radio 
Knows No Borders 


Last fall, when Wayne Green and his 
wife, Lin, were vacationing in Europe, they 
met Fernand Dubret, HB9PJ, of Geneva, 
Switzerland. Mr. Dubret told them of his 
role as an amateur radio operator in sav¬ 
ing the life of a Polish child who was dying 
of Wilm’s tumor, a malignant tumor of the 
kidney. 

Recently, Mr. Dubret sent his personal 
account of his arranging to send requested 
medication across the iron curtain. With his 
account were several photographs, and 
copies of congratulatory letters from the 
Polish Ambassador in Geneva, and from the 
International Amateur Radio Club. The mate¬ 
rial presented is based primarily upon his 
account. 



Photo of the Log at HB9PJ recording the incident. 



* ir | m ' ** m 

. . § * Hr • mL -4 - *A 1 Jsf* - |Uw , *|u 

' * T. 

Julek Schmidt, SP3AUZ. In Poland. 


On February 24, 1968, at 4:00 p.m. Fer- 
nard Dubret, HB9PJ, a French citizen who 
lives in Geneva, received a distress message 
on 14080 Kcls from SP3AUZ, Julius Schmidt, 
of Poland. 

“CQ HB, CQ D, CQ G Medical SOS May- 
day Please help for a dying four year old 
Polish child. We need within 24 hours a rare 
drug called Cosmegene from Firma Merck 
and Dohme. Please send the drug to Nowa 
Sol, Poland, immediately, please help.” 

Immediately, Mr. Dubret, who is an official 
with the Internationa! Telecommunications 
Union, responded and began to seek assist¬ 
ance from several doctors who were on call 
(some who were unfamiliar with the drug), 
and from several pharmacies, which were 



Fernand Dubret HP9PJ. In his shack near Geneva, 
Switzerland. 
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unable to supply the medication without a 
prescription, fie alerted the Red Cross. He 
telephoned airports in Switzerland, France, 
and Germany seeking a plane which would 
be able to transport the drug once it was 
obtained. He discovered that the last flight 
from Switzerland to Poland would leave in 
an hour, so he alerted the Swiss police to 
arrange rapid transportation to the plane. 
By 5:30 Dubret had been unable to locate 
the drug, so he called the newspaper “La 
Swisse” where reporter, Raoul Reisen, re¬ 
sponded to the request for assistance in ob¬ 
taining the drug. Riesen called several phar¬ 
macies, and finally lie called the pharmacist 
of Geneva Hospital, Albert Rochat, at his 
home. Arrangements were made to supply 
the drug irom the hospital, but first it was 
necessary to contact SP3AUZ once again to 
obtain additional information regarding the 
exact chemical composition of the medica¬ 
tion in relation to the age of the child. 
Within fifteen minutes of finding the drug, 
contact was made with Nowa Sol. SP3AUZ, 
Julius Schmidt, telephoned the hospital at 
Zielna Gora, which was twenty kilometers 
from Nowa Sol. Twenty minutes later, under 
conditions which were very difficult: static, 
interference, changing propagation, the for¬ 
mula was on the desk of Dubret. Contact 
had finally been reestablished on a different 
frequency. 

By 6:15 p.m. the medication was ready. 
Unfortunately, the last flight to Poland, 
which had been held until the last possible 
moment, had just taken off. 

I )ubret immediately instigated another 
search for a flight to Poland; again re¬ 
porter Reisen assisted. This time the Public 
Relations Department of Air France respond¬ 
ed. Two stewardesses from Geneva and two 
at Orly were requested to deliver the medi¬ 
cation from Geneva to Paris, and to the 
crew of Flight 724: Paris, Varsovie, Mos¬ 
cow. By 9:00 p.m. the packet was enroute 
from Geneva to Paris, and by 9:00 a.m. 
Paris confirmed that the medication was on 
its wav to Poland. 

Because of the difficulty in delivering 
the drug across the iron curtain Dubret 
had called the Polish Delegation assigned to 
the United Nations in Geneva, requesting 
their support in the safe delivery of the 
drug. The Delegation sent telegrams to the 
ambassador from Poland in Paris, and to 
the ambassador in the USSR. Dubret was 



Dr. Kuchincki who saved Mar eh by diagnosing 
the illness and ordering the drug . 



Railway station at Zicklova Gora, where the drug 
was passed from the engineer to Marek's father . 



Hostess Amik Renouf giving the medicine to a 
member of Swissair to be flown to Geneva. 
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FAIR RADIO SALES 


Dept. 73 • Box 1105 • LIMA, OHIO 45802 



The original packet containing the thug. This 
package is now kept as a souvenir in the hos¬ 
pital where all say that Marek was saved thanks 
to radio amateur network. 



The Polish group consisting of SP3CJF. SP3AUZ. 
SP5BES, with Marek 7 s father, Eugen Maziarz. 


assured that the pilot of Flight 724, who 
would make only a short stop at Varsovie, 
would be authorized to leave the medica¬ 
tion. 

Between 10:00 and 11:00 a.m. Dubret 
broadcast to radio amateurs in Varsovie 
requesting that they go to the airport. (He 
also alerted amateurs in England and Swe¬ 
den, for their propagation toward Poland 
was much more favorable.) 

At the airport in Varsovie the response 
was amazing. There were numerous volun¬ 
teers and well-wishers awaiting the arrival 
of the packet, eager to be of assistance. 
When the medication arrived, radio ama¬ 
teurs took charge, sending one part by police 
car, and another by train where it was 
entrusted to the engineer. Thus the medi¬ 
cation was rushed from Varsovie to Nowa 
Sol. 

By 2:00 p.m. Dubret had learned that the 
deliver)’ had progressed as planned; and by 
6:00 p.m. Polish amateurs informed him 
that the child, Marek Maziarz, had received 
his first injection within one hour of the 
appointed critical time. The medication was 
scheduled to be administered at regular in¬ 
tervals thereafter. 

The next day while he was at work, Dubret 
received the news that the attending physi¬ 
cian had stated that “without the Cosme- 
gene, which arrived in time, T would have 
been able to do nothing; now the child 
will be saved. Following this the child s 
father thanked Dubret personally by radio 
and informed him that Maziarz, himself, 
had received one packet of medication from 
the engineer of the Varsovie - Nowa Sol 
express. Dubret received a report on the 
child’s progress from the father. The child 
is now alive and healthy. ■ 



Marek tiller his discharge from the hospital fully 
recovered. 
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The NCL-2000 is desk-top dynamite in the form of 
a 2000-Watt 5-band linear amplifier. If you want 
high efficiency, superb linearity, operator-oriented 
design, and contest-winning punch in a pile-up, the 
NCL-2000 is your kind of linear. NRCI reliability 
engineering also assures that there’s no need to 
retune with every frequency shift. Turn on the legal 
limit in this beautiful package. 

□ Frequency Range: 80, 40, 20, 15 and 10 meter 
bands, with significant band-edge overlap for MARS 
service, □ Input Power: SSB — 1000 Watts aver¬ 
age, 2000 Watts PEP. AM, CW, RTTY — 1000 Watts. 

□ Output Power: SSB — 1300 Watts PEP minimum 


on all bands. AM — 300 Watts minimum, CW. RTTY 
— 600 Watts minimum, n Drive Requirements: 20 
to 200 Watts. PEP. adjustable. □ Output Impedance: 
40 to 60 Ohms (minimum). □ Power Supply: Built-in. 
solid-state design. 115 V.A.C. or 230 V.A.C. Draws 15 
amperes maximum at 230V. □ Tubes and Semicon¬ 
ductors: Two 8122 ceramic tetrode output tubes, 
plus 13 semiconductors. □ Fully metered, safety 
engineered, 

PLUS: ALC provisions, internal dummy exciter load, 
full-access front and rear panel design, and time de¬ 
day, plate overload, plate power and antenna relays. 

AMATEUR NET PRICE: $685.00 



See your favorite dealer, or write directly to factory for complete specifications and description. 

NATIONAL RADIO COMPANY, INC. 


NRCI 37 Washington Street, Meirose, Mass. 02176 


Telephone: (617) 662-7700 TWX: 617-665-5032 


International Marketing through: Ad. Auriema, Inc., 85 Broad Street, New York, New York 10004 

. 1969, National Radio Company. Inc. 
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An (I re tv J. Borsa WAIFRJ 
43 Bunt St, 

Lowell, Mass. 01851 



Balanced modulators have been a vital 
part of amateur transmitters ever since de¬ 
velopment of interest in single-sideband. 
Althougl i improvements have been made 
from time to time, most circuits still require 
resistive and capacitive balancing by means 
of adjustable elements. Unfortunately, the 
long-term and temperature stability of this 
approach is dependent on die characteristics 
of the pots and trimmers used. Temperature 
effects can be minimized by use of compen¬ 
sating elements but the whole process now 
becomes very involved. Circuit unbalance 
means not only carrier leak but greater dis¬ 
tortion for a given audio input. The purpose 
of this article is to provide an introduction 
to a circuit capable of providing the same 
order of carrier rejection as conventional 
modulators with much better temperature 
and time stability. It can do this with abso¬ 
lutely no initial or routine maintenance type 
adjustments. 

t claim no originality for development of 
the basic circuit since it is widely used in 
industrial and military equipment. All meas¬ 
urements performed and the resultant data 
were done by myself in the process of im¬ 
plementing the circuit in a home project. 

The circuit shown in Fig. 1 can be recog¬ 
nized as a ring modulator whose operation is 
adequately described in the literature 1 . T1 
and T2 are usually wound in trifilar form on 

mt 

toroidal ferrite cores since this provides close 
coupling and more uniformity than other 
types of construction. Randomly selected di¬ 
odes will provide about 15 or 20 db of car¬ 
rier suppression below the double-sideband 
output. This figure can be increased to about 
30 db at if frequencies with careful matching 
of the diodes. It is soon evident to the ex¬ 
perimenter that any further improvement can 
only be obtained by the addition of balancing 
adjustments. The reason for t hi s threshold 
is a basic limitation of die trifilar winding 
coupled with the method used for driving 
die transformer. Due to the single-ended in¬ 



o 

AUDIO 

INPUT 



Fig. 1. Conventional ring modulator. 


put, one side of the secondary has more ca¬ 
pacity to ground than die other. This 
unbalanced capacity has increasing effects 
as the operating frequency is raised. 

The easiest way to neutralize the effect of 
this unbalanced capacity is to isolate the re¬ 
turn side of the primary from ground. This 
can be done by the arrangement shown in 
Fig. 2. T1 is a bifilar wound transformer with 
unity turns ratio which serves to isolate the 
primary return to T2. It may not >e immedi¬ 
ately obvious, but there is no loss of power 
in this transformation. The requirements that 
must be met are that the turns ratio be unity 
and the coefficient of coupling must approach 
unity, he mathematics used to prove tills 
are not presented here since they are not 
common knowledge to most amateurs. The 
above requirements can be realized by the 
use of a bifilar winding on a toroid core. 

The complete schematic of a practical 
modulator for use in the range of about 2 to 
30 N'Hz is shown in Fig. 3. No tuning is 
used since IT through T4 are broadband in 
nature with the impedance levels shown. 


12 • 



Fig. 2. Method of reducing effect of unbalanced 
capacity to ground in T2. Dot markings are ex * 
plained in Fig. 4. 
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Fig. 3. Schematic of the wideband balanced mod¬ 
ulator. The dots indicate winding polarities. Bifilar 
and trifilar winding is discussed in the text. Coil 
data: T 1. 74-20 turns #32 enamel bifilar wound 
on 0.23 inch o.d. Ferr ox cube toroid core (3/)3 
type ferrite ). T2. 7’3- 30 turns #32 enamel tri¬ 
filar wound on same core as Tl and 7*4. CR1, 
CR4- hot carrier or high speed silicon diodes. 

W hen terminated with a 50 ohm load at the 
output, the impedance looking into the car¬ 
rier input is 50 ohms. With 1 volt rms of 
carrier injection, the impedance at the audio 
input is approximately 12 ohms. From the 
impedance levels it can be seen that this 
circuit is suited to transistorized circuitry 
but can be adapted lor tubes. 

Measurements were made at frequencies 
of 3 and 9 MHz, corresponding to the usual 
range of if frequencies used in amateur 
equipment. Equipment used consisted of 
an HP-606 rf generator, wto HP-200CD 
audio generators, an rf mill ivoltmeter, an 
af millivoltmeter, and a Singer spectrum 
analyzer. Optimum carrier injection at both 
frequencies is about 1 volt rms. Optimum 
audio level at this point is about 200 
millivolts rms total (140 millivolts per tone 
for a two-tone signal). At 3 MHz, these 
operating conditions result in a double-side- 
band output of 137 millivolts rms with the 
carrier suppressed by 52 db below either 
tone. Intermodulation distortion is better 
than 50 db down. At 9 MHz, DSB output 
is 130 millivolts rms with a carrier suppres¬ 
sion of 45 db and 1M rejection of better than 
50 db. At 30 MHz these figures will be de¬ 
graded by a few r db. High frequency per¬ 
formance can be improved by using few r er 
turns on the transformers. A higher carrier 
level will result in lower distortion but less 
carrier suppression. Less carrier injection will 
have the opposite effect. The figures given 
above seem to be a good compromise. 

For those interested in using the circuit, a 
few construction hints are in order. It should 



Fig. 4. Detailed illustration of the trifilar trans¬ 
formers, showing hookup of the three windings. 
The dots indicate that a current entering the pri¬ 
mary in the direction shown will induce positive 
voltages at the ends of the secondary windings 
marked by the dots. 

be evident that Hie circuit can be stuffed 
into a very small space and hidden on a 
printed circuit board or in a corner of a 
chassis since no access to it is needed. An 
unclad epoxy board should be used to mini¬ 
mize unbalanced coupling to ground. The 
circuit layout should be symmetrical. Actual¬ 
ly, the schematic gives a good physical 
layout and was used in the experimental unit. 
Tl and T2 should be placed at electrical 
right angles to eliminate mutual coupling. 
The same goes for T3 and T4, The close 
proximity of the cores makes this necessary 
as will become evident to anyone who ex¬ 
periments with the position of the cores 
while monitoring the carrier suppression. 

The bifilar winding is formed by taking 
tw o pieces of wire, each of sufficient length 
to wind the required number of turns on the 
core, and twisting them together to form a 
twisted pair, i bis composite wire is then 
wound evenly around the core. The trifilar 
winding is exactly the same, except a third 
piece of wire is added to form a twisted 
triple. Referring to Fig. 3, 20 turns bifilar 
wound actually means 10 turns of a twisted 

rf 

pair. Similarly, 30 turns trifiler wound means 
10 turns of a twisted triple. 

The diodes should be matched by choosing 
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Fig. 5. Typical buffer amplifiers for terminating the 
modulator. In tA >, Re should be chosen to give 
the required collector current. In iR) Re i is 
chosen to give the required voltage gain, while Re^ 
sets the collector current. A tuned circuit may be 
substituted for the broad-band output Iran former. 


those with the closest forward resistances on 
the XI ohms scale of a YTVM or TVM. 
Those with lower forward resistances are bet¬ 
ter from an efficiency standpoint. Most any 
silicon diode will have much higher back 
resistance than is necessary for proper op¬ 
eration. The zero-basis capacity is a more 
important consideration and should be no 
more than a few picofarads. The lower the 
better. Germanium diodes should not be used 
since their characteristics are not suitable 
for use in this circuit as regards efficiency 
and distortion. 1 lot carrier diodes have proven 
themselves more desirable at the higher fre¬ 
quencies. Another good choice for the diodes 
would be the RCA CA3019 which is an in¬ 
tegrated circuit diode array. The advantage 
of using a unit like this is the excellent match¬ 
ing and temperature tracking of the diodes. 

The modulator can bo unbalanced by in¬ 


serting a variable de voltage of 0 to about 
±1.5 volts at the audio input. This should 
be fed through a choke of 200 mil or more 
to avoid disturbing the audio frequencies. It 
is also worthwhile to mention ihat the load 
resistance at the output terminal should be 
kept in the vicinity of 50 to 100 ohms for 
proper operation with the circuit constants 
shown. Probably the most reliable way of 
obtaining a constant 50 ohms is by shunting 
the output with a 50 ohm resistor and using 
a buffer amplifier. Pigs. 5a and 5b will 
illustrate. 

This circuit is not limited to use as a bal¬ 
anced modulator. It functions very well as a 
low distortion product detector by adding a 
step-up transformer at the audio terminal to 
bring the impedance level up to 10 or 20Iv 
olims. With an if input of about 100 milli¬ 
volts rms, a few volts of audio will be pro- 



Id 


UjjJ 




OUTPUT 
50OHMS 


Fig. 6. Wideband balanced mixer. Transformers and diodes are the same as in Fig. 3. Signal levels 
should be the same as for balanced modulator service. 
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cluced at the secondary of the matching 
transformer. This can be fed directly into a 
power output stage using a pentode. A 
lower step-up from the detector should be 
used for a transistor output stage. The dy¬ 
namic range of this detector is on the order 
of 130 db. The addition of a third trifilar 
transformer makes the circuit useful as a 
well-balanced mixer over the range of 2 to 
30 MHz as shown in Fig. 6. Dynamic range 
is about 130 db with suitable diodes (hot 
carrier or very high speed switching types). 
Of course, a filter is needed after the mixer 
to remove the unwanted sideband. A voltage- 
controlled attenuator can be realized through 
the use of a variable dc voltage applied to 
the audio terminal. The rf signal to be con¬ 
trolled is fed into either of the other ports 
and is taken out from the port which is left. 
Signal input at the rf ports should not ex¬ 
ceed a few hundred millivolts to avoid dis¬ 
tortion. A little thought will reveal many 
other applications of this circuit. 

I hope the information presented above 
will enable the homebrew artist to make bis 
gear a little more up to date and at the same 
time get riel of that unpredictable carrier 
balance control. 

. . . WA1FRJ 

Reference: 

I. Pappenfus, Bruene, and Schoemke, Single Sideband 

Principles And Circuits, McGraw-Hill, Inc., New 

York, 1964. 

An excellent treatment is given in Chapter Five. 



Here we go again — 
The FCC vs Sam Snell . 


ENGINEERING DEPARTMENTS 

OF 

UNIVERSITIES AND COLLEGES 


ARE YOUR COSTS TOO HIGH FOR 
REPAIRS AND CALIBRATION? 

Better check with Leger Labs...we have 
reasonable prices and prompt service. 

We can repair, align and calibrate: 

Gertsch FM7 and FM9 
General Radio 1606A 
General Radio 9I6AL 
General Radio 160IA 
Empire Devices equipment 
RF Voltmeters 
RF Ammeters 

Stoddard Field Intensity meters 
Narrow band 

High band —■ low band FM 

We do authorized warantee repairs for: 

Julie Research Laboratories, Datapulse, Micro- 
Power, Power/Mate, National Radio, Wavetek, 
Data Technology Corp. (digital voltmeters). 
Singer Metrics. 

LEGER LABORATORIES 

Groton Street, East Pepperell, Mass. 01437 

Phone: 617.433-2721 

To get here from Harvard take 495 north to I T9 and 
then III Into Pepperell, From Concord NH take the 
Everett Turnpike to route 3 to III to Pepperell. 
Come see our new building. Come buy a beam or a 
tower . , , or get just about anything fixed. 


HATRY ELECTRONICS 

500 Led yard St., Hartford, Conn, 06114 

(1 Block East of Wethersfield Ave, off 
Airport Rd., Rfe 6) 

See CORKY , W1KXM or 
WARD , WJWRQ 

ANTENNA STUFF 

In 100 foot rolls only 

450 ohm open wire. Per 100 feet.. .... $4,62 

300 ohm open wire. Per 100 feet .. 4.29 

Standoff-Mast or Screw-In .. .... .19 

In 100 ft. interconnected colts 

18 Copperweld. Per 100 feet.1.09 

14 Copperweld. Per 100 feet .. 2.74 

12 Copperweld. Per 100 feet .. 3.79 

14 Copper-Solid, Per 100 feet .. 3.95 

12 Copper-Solid. Per 100 feet .. 5.26 

Times T4-50 L/Loss 8U. Per foot ..18 

Times T5A0 L/Loss 58U. Per foot ............ ,10 

Times Solid Sheath A'umafoam in stock 
Kits with connectors 50/100 ft 

Glass Line-guy wire. Per 100 feet 500 lbs Test 3.52 

Glass Line-guy wire. Per 100 feet 1000 lbs Test 5.27 

Hy-Garn Baiun. E cl h ■ 4 ft rn ■ HI •■»■■■ ■ I## S»|i4 V * fi l! a 1 4 4 5 

W2AU Baiun a Each ...I. ........ai«.«.12,95 

Blitz Bugs. Each.. 4.95 

(Canadian Amateurs Send U,5. Funds Only) 

F.o.b. Hartford 

Please Include Postage 

• 

CONNECTICUT'S OLDEST HAM STORE 
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William P. Turner WA0AB! 

5 Chestnut Court 

Saint Peters, Missouri 63376 




X am sure that every ham who ever built 
a power supply has had the sad experi¬ 
ence of coming out with a voltage which was 
too high or too low for the project at hand. 
The usual practice is to try changing from a 
capacitor input filter to a choke input, or the 
reverse, in order to raise or lower the avail¬ 
able voltage. Sometimes this works, that is if 
the voltage requirement is not too critical. 
Other times it doesn’t, and we resort to ex¬ 
pensive, power consuming, and poorly regu¬ 
lated voltage dividers. 

As an example of a much more satisfactory 
method, let me relate my recent experience 
with a transceiver power supply. X had bridge 
rectified a TV transformer for high voltage 
and intended to take the low voltage off the 
center tap of the same transformer. The high 
voltage came out exactly right, the low volt¬ 
age, which was to have been 250 volts un¬ 
der a 100 ma. load, came out at 230 volts 
with a choke input filter. An attempt at 
changing to a capacitor input failed miser¬ 
ably. 350 volts was much more than the rig 


IEARH RADIO CODE 


THE EASY WAV! 

• No Books To Read 

• No Visual Gimmick# 

To Distract You 

• Just Listen And learn 

Based on modem psychological 
techniques—This course will lake 
you beyond 13 w.p.m, In 
LESS THAN HALF THE TIME! 

Also avail able on magnetic tap#. 
See your dealer now! 



Album edntslni throe 12" 
LP'i 2Vm hr. Instruction 


EPSILON m RECORDS 


206 East Front Street, Florence, Colorado 


could endure. It looked like time for the 20 
watt resistors and all of that nonsense. 

It would seem from the above that what 
was required was a filter which would oper¬ 
ate somewhere between the choke and the 
capacitor input conditions, and this what I 
ended up with. In the diagram you will note 
a resistor in series with the positive lead of 
the input filter section. This resistance, when 
fully in the circuit, seriously limits the ability 
of the capacitor to charge and as a result the 
output voltage is reduced almost to the value 
of a choke input. On the other hand, when 
the resistor is reduced in value, the input 
filter charges to a more normal voltage and 
the output reflects this change. As may be 
seen from these two examples, it is possible 
to adjust the output voltage by merely ad¬ 
justing the series resistor for the desired volt¬ 
age at the required load. 

It would be desirable to substitute a rheo¬ 
stat or adjustable resistor for setup purposes 
and replace it with a fixed resistor when the 
exact value is known. 

I would suggest that values below 1000 
Ohms would be most useful. In the example 
cited above a 500 Ohm, 10 watt resistor was 
used. Try it, it works like a charm. 



“Henry is Spending the day in bed with a code. 
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With 'Patent Approved/ Classic Feed System 

You've been hearing about the Classic Feed System and 
its phenomenal success in three-element configur¬ 
ations. Now—in response to repeated requests—this 
revolutionary new matching system. Balanced Capacitive 
Matching, has been incorporated into the original six- 
element configuration of DX-proven TA-36 to create the 
new Classic 36. This tri-band beam, rated for maximum 
legal power on 10,15, and 20 meters, features the Classic 
coax-fed balanced element for more efficient beam per¬ 
formance, increased bandwidth, and maximum gain. 


As the latest addition to the world-famous Mosley Trap- 
Master line of amateur antennas, the Classic 36 offers: 
frequently-imitated , never-improved-upon Mosley Trap- 
Master Traps; automatic bandswitching by means of 
exclusively designed\ high-irnpedance parallel resonant 
Trap Circuits; weather-tested Trap-Master construction. 


LOOK FOR THE 
CLASSIC 36 
at the SSB Show 
March 25, 1969 


Satisfied TA-36 owners can convert their beams to the 
Classic 36 with the new TA36/CL36 Conversion Kit. 


The Mosley name is your guarantee: Mosley builds quality 

antennas and stands behind them. Write factory 
direct for complete specifications and performance data, 

including VSWR curves and gain figures. 
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Save Your Money! 


Ralph Steinberg , K6GKX 
110 Argonne Ave., 

Long Reach , Calif. 90803 


Don't throw away those audio and power 
transformers when they develop a defect. 
You might be able to repair them without 
much difficulty, or salvage them for other 
uses. 

Most transformer troubles are shorted, or 
open, windings, shorts between separate 
windings, or shorts to the core. In a number 
of cases you will find some of these defects 
at the terminal points of the primary or sec¬ 
ondary windings. It is best to remove the 
outer metal shell of the transformer and in¬ 
spect the terminals for a broken wire or 
loose solder job. Should the terminal leads 
of the windings be of covered wire, it is best 
to check them as the heat from the equip¬ 
ment sometimes causes these leads to get 
brittle and break. 

With center-tapped windings, an open will 
occur if the common connection is broken. 
Filament and high voltage windings are fre¬ 
quently center-tapped by bringing the two 
leads from the windings through a piece of 
spaghetti tubing and soldering the two leads 
together at the end. Sometimes this center- 
tapped lead may be cut too short when be¬ 
ing assembled at the factory and may break 
the common lead and create an open. A re¬ 
pair can be made by stripping the insulation 
on the center tap lead and resoldering the 
two wires. This same proceedure should be 
used with tapped modulation or audio trans¬ 
formers. 

A short to the core can usually be re¬ 
paired without too much work. In numerous 
cases it is common practice to ground one 
side of the transformer as, for example, the 
filament plus winding. If a short should 
occur, all that is necessary is to reverse the 
leads of the fi lament windings. Should a 
short be found at some other point on the 
windings of the transformer, check it over 
visually, as the insulation may have worn 
off the wire and is grounding against some¬ 
thing on the transformer. W 7 hen the short 
is located, repairs can be made by using 
varnish or electrical tape. With internal 
shorts in the windings, it is best not to try 


to make repairs unless you are an expe¬ 
rienced hand on re-winding jobs. 

Now for some ideas to salvage those 
transformers in your junk box. A power trans¬ 
former with an open high voltage secondary 
can be used as a filament transformer or a 
filter choke. When used for a filter choke, 
use only the primary leads and tape the 
secondary leads for safety. If the filament 
windings of the secondary are open, you 
can still use the transformer for the high 
voltage. With the primary winding open you 
can get surprising results by using the trans¬ 
former for audio output. Connect the high- 
voltage secondary as the primary and the 
five or six volt filament winding as the sec¬ 
ondary. Experiment with both sets of leads 
for best results. 

Suppose you have a low power rig and 
need a cheap and easy way to modulate it. 
Dig that audio frequency output transformer 
with the open secondary winding out of your 
junk box and use it. Why not try Heising 
screen modulation? It may not be the best 
modulation but it will work well in any 
emergency. All you need is the primary of 
the transformer and a few inexpensive com¬ 
ponents and you are in business. Any AIIRL 
Handbook will give you the circuits; trans¬ 
former-coupled or clamp tube arrangements. 

You can always use those small audio out¬ 
put transformers for small power supply 
chokes. Al! you do is cut olf the secondary 
leads and use the primary. You will be 
surprised how many other applications these 
small transformers have if you try them in 
some of your pet projects. 

Where transformers are beyond repair 
and can not be used for any of the ideas 
suggested in this article, salvage the wire 
from the coils. This will give you a good 
stock of wire to use for inductance coils. 
You can sell the iron core to the junk man. 

Although this article refers to power and 
audio transformers, the same ideas can be 
used for salvaging interstage or modulation 
transformers. A word to the wise is sufficient; 
SAVE MONEY. . . . K6GKX 
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One of our technicians doing VSWR measurement 
using Hewlett-Packard and PRD Xband scource 


WHETHER YOU 
REQUIRE THE 
CALIBRATION 
OF A SIMPLE PAD, 
OR A ROTARY 
VANE ATTENUATOR 

TO 100 DB, 

WE CAN HANDLE IT. 

CALL US! 


FOR SALE: 

Tektronix 180-SI Time Mark 
Generator 

HP 524B Counter 


I 


General Radio I 100 Frequen¬ 
cy Standard 


Tektronix 5I4AD Oscilloscope 


ALL CALIBRATED AND 
FULLY GUARANTEED 

WANTED: Collins 30SI Linear 


One of our technicians using a PRD model 9IBB and 
some PRD scources to calibrate a Weinschel "PAD" 



Test Equipment 

We BUY — SELL — RENT — LEASE 


LEGER LABORATORIES 

Groton Street, Eost Pepperell, Mass. 01437 Phone 617-533-6771 
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Transistor Oscillators 


Many pieces of amateur radio equipment 
—transmitters, receivers, test equipment 
and the like use oscillators in one form or 
another. These circuits generate ac voltages 
at fixed points across the entire communi¬ 
cations spectrum. The signals generated by 
these devices are the heart of all communi¬ 
cations systems. 

In the beginning, amateurs used the spark 
gap as a rather crude method of generating 
rf energy. Frequencies were unimportant 
then and methods of detecting the energy 
sent by a transmitting station were also 
rather crude. The development of tho vac¬ 
uum tube made possible the generation and 
detection of signals with much improved 
quality and more precise control of freque- 
quency. Through the years many tube oscil¬ 
lator circuits were developed with each 
having its own advantages with regard to 
stability and the frequency range to be 
covered. Indeed, even today a large percent 
age of amateur equipment in use still uses 
vacuum tubes. 

During the last five or ten years, the 
transistor has begun to creep into amateur 
designs and a few commercial pieces of ham 
gear have become entirely solid state, except 
maybe for the last power producing stages 
of amplification. The semiconductor ap¬ 
proach to communications equipment design 
offers a number of advantages over vacuum 
tubes in terms of power requirements and 
thermal considerations. This article describes 
and diagrams a number of solid state oscilla¬ 
tor circuits which can be used to generate 
energy over a very wide frequency range. 
Each circuit, of course, has particular merits 
over a given band of frequencies. 

Resonators 

The dictionary defines the verb oscillate 
as “to swing to and fro like a pendulum.” 
This definition is obviously directed at me¬ 
chanical devices and might not seem to apply 
to electrical circuits. Not so. An electronic 
oscillator produces a signal which behaves 
in just such a way. The energy generated 
is in the form of an ac voltage which changes 
alternately between positive and negative 


Calvin Sondgeroth W9ZTK 
715 N. Elm Street 
Sandwich , Illinois 60548 



Fig, 1. A parallel tuned circuit. 


potentials with respect to a zero reference 
level at a constant rate per unit time. This 
is the same as the motion of a clock pendulum 
swinging back and forth across a vertical 
line. The electrical analogy of this sort of 
mechanical system, of course, is the resonant 
or tuned circuit. It has a natural period 
of vibration so to speak in terms of the 
voltages and currents in its elements at a 
given time. A tuned circuit can be used in 
an oscillator to generate alternating current 
energy at its resonant frequency. 

To go back to the pendulum of a clock, 
it can be noted that the clock must be re¬ 
wound periodically in order to keep it going. 
Because of the frictional losses in the various 
parts, the pendulum will not continue to 
swing forever once it is started. To keep 
the pendulum going over a long period of 
time it is necessary to give it a little kick 
with the spring mechanism in the clock each 
time it completes a swing. Electrical res¬ 
onant circuits are exactly the same, A paral¬ 
lel resonant circuit is shown in Fig. I, The 
inductance and capacity in the circuit pro¬ 
duce the effect of making the circuit sensi¬ 
tive to oscillatory electrical vibrations at a 
particular frequency, and the resistance R 
is analogous to the frictional losses in the 
clock mechanism. Indeed if the resistance 
were zero (this is physically impossible) the 
circuit would oscillate and generate ac 
energy forever once it was pulsed with a 
signal at its natural resonant frequency. 
Maybe this is fortunate since if the resist¬ 
ance were not present, the tuned circuits 
that we devise would produce incessant oscil¬ 
lations excited by signals from broadcast 
stations, etc. 
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Fig. 2. A series resonant circuit. 


Oscillators in general 

An oscillator circuit adds the "kick to 
the pendulum”. The active and passive ele¬ 
ments of the circuit combine with the reso¬ 
nant circuit to keep it oscillating as long 
as power is supplied. Turning on the power 
produces enough noise (kick) to start the 
circuit oscillating. This brings up the matter 
of or quality factor of the tuned cir¬ 
cuit. Q is defined as the ratio of the stored 
energy in an oscillating system to the energy 
lost per cycle of oscillation. In electrical cir¬ 
cuits it can be thought of conveniently as 
the ratio of die ac reactance to the dc resist¬ 
ance in the circuit. Circuit losses make 
up part of this resistance and must also be 
taken into accountv, For example, placing a 
coil close to a ground shield may increase 
the coil loss, and thus the effective resist¬ 
ance, lowering the coil Q. The subject of 
Q is really quite involved, but it is only 
important to realize that it is necessary to 
furnish a little energy to a tuned circuit or 
oscillating system after each oscillation in 
order to compensate for the system losses 
to keep it in oscillation. 

Almost any circuit with a resonant net¬ 
work will oscillate as many of us have dis¬ 
covered when trying to build devices which 
are intended for uses other than producing 
rf energy. This comes about because an oscil¬ 
lator is just an amplifier with the appropri¬ 
ate elements to produce oscillation. To pro¬ 
vide the “kick” to the resonant circuit, it 
is only necessary to return a little bit of 
the energy from the output of the amplifier 
to the input in the proper phase relation¬ 
ship. Under this condition the amplifier will 
generate a signal at the natural resonant 
frequency of the network. In order to do 
this, of course, the gain of the amplifier 
must be greater than unity so that some 
power is left over to return to die input 
to keep the system going. The amount of 
power required to keep the oscillator excited 
depends upon the Q of the frequency de¬ 
termining circuit. The lower the Q, the more 
returning or feedback power required. 


K»K 10 K 

Wv - 1 -vw 



frequence rahge 

Cl 

02 

200 KHZ - i MHZ 

1000 PF 

470 PF 

1MHZ-3f*HZ 

680 PF 

390 PF 

3MHZ-30 mu 

220 PF 

180 PF 


Fig. 3. Pierce oscillator circuit. 


Crystal oscillator circuits 

The resonant circuits for oscillators are 
usually made up of coils and capacitors. 
However, the piezoelectric quartz crystal is 
commonly used in amateur equipment, and 
this type resonator will be discussed first. 
A crystal is really the same as an LC net¬ 
work and such networks can replace it in al¬ 
most all frequency determining circuits. The 
crystal has the very distinct advantage of 
having a very high Q and can be used to 
generate signals of much better stability 
than a coil-capacitor combination. Here it 
might be well to mention that most crystal 
oscillators use parallel resonant tuned cir¬ 
cuit operation. This is the connection shown 
in Fig. 1, Some circuits make use of the 
series resonant condition shown in Fig. 2. 
Here the network presents only the circuit 
resistance at the resonant frequency while 
the parallel circuit of Fig. 1 presents an 
extremely high resistance at resonance. A 
crystal not only acts like a tuned circuit; 
it can look like a parallel resonant circuit 
(Fig. 1) or a series resonant circuit ( Fig. 2) 
depending upon how it is connected in the 
oscillator circuit. A complete discussion of 
why this is so is beyond the scope of this 
article, but information on crystals may be 
found in the literature. In the circuits to 
be described, the crystals are operating in 
a parallel or anti-resonant mode unless series 
operation is especially noted. 

All of the circuits and values are de¬ 
signed around a good quality silicon npn 
transistor such as the 2N706. This device 
will work well in oscillators up into the vhf 
range. Other types are useable and type num¬ 
ber is not too important as long as the 
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01 

C2 

1-4 MHZ 

B2Q PF 

390 PF 

4-tO MHZ 

470 PF 

220 PF 

5-30 MHZ 

220 PF 

100 PF 


Fig. 4. Alternate 1-30 MHz oscillator. 



transistor is rated for the frequency to be 
generated. Supply voltage polarity is for the 
npn configuration and can be between 6 and 
15 volts. Nine and 12 volts are good nominal 
battery values. For the circuits that require 
capacitor value changes with frequency, 
nominal values of capacitance are tabulated. 
Bias resistor values are nominal and some 
experimentation with R and C values may 
be needed for optimum results depending 
upon frequency and the circuit involved. In 
general the values indicated will produce 
good results. 


Crystal oscillators for 200 kHz - 30 MHz 

An old standby vacuum tube oscillator is 
the Pierce circuit with the crystal connected 
between plate and grid. A transistor version 
ol this circuit is shown in Fig, 3, Here, as 
in the vacuum tube version, the crystal is 
connected in the same relative position, i.e. 
between collector and base on the transis¬ 
tor. It will be noted, however, that the semi¬ 
conductor version of liiis circuit has some 
capacity added between the ‘"hot” elements 
and ground. Transistors just don’t have the 


interelectrode capacitances that vacuum 
tubes do and their low impedance nature 
makes these capacitors necessary. They pro¬ 
vide the feedback to make the transistor 
oscillate. Suffice it to say that this circuit will 
work from 200 kHz to 30 MHz. 

Another circuit for about the same fre¬ 
quency range is diagrammed in Fig. 4. It 
will not work down as low as the Pierce, 
but will produce good results in the range 
from l to 30 MHz. This circuit is similar to 
the Clapp vfo circuit described later. The 
feedback capacitors in series from base to 
ground should be as shown to achieve a 
proper feedback ratio for the design fre¬ 
quency. This circuit is about the same as 
Fig, 3 except that the transistor is operated 
in a grounded collector connection. Output 
can be taken from the emitter directly, or 
some isolation can be realized by splitting 
the emitter load into two resistors and taking 
the output from their common connection. 

Crystal oscillators for 
frequencies above 30 MHz 

At higher frequencies, crystal design di¬ 
mensions become such that it is necessary 
to use quartz resonators in an overtone 
mode. Indeed crystals with fundamental fre¬ 
quencies up to 30 MHz or so are built, 
but their thickness dimensions reduces to 
only a few mils. Above 30 MHz it is easier 
to use a piece of quartz of more convenient 
dimensions and excite it on its 3rd, 5th, 
or 7th overtone (harmonic) in the oscillator 
in which it is used. The overtone frequency 
is not an exact multiple of the fundamental 
frequency of the crystal, but that is not 
important here. Fig. 5 shows a circuit for 
use with overtone type crystals. It is a Hartley 
oscillator and the transistor is used in the 
grounded base configuration. The tank cir¬ 
cuit in the collector should resonate at the 
overtone frequency of the crystal. The ratio 
of die capacitors across the tank coil de¬ 
termines the amount of feedback, and mak¬ 
ing the capacitor at the bottom end of file 
coil smaller will increase it. Here the output 
can be taken from either the collector or 
emitter of the transistor. This circuit makes 
use of the series resonant (short circuit) 
properties of the crystal to excite the ampli¬ 
fier, Here diere is no phase reversal between 
emitter and collector and the crystal feeds 
back energy to the emitter in phase by 
virtue of its low impedance at the series 

* JL 

resonant frequency. 
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Fig. 5. An overtone crystal oscillator. 


Low frequency crystal oscillators 

Crvsta! controlled oscillators at 100 kHz 
are very useful for spot frequency checks 
in amateur receiving equipment. Transistors 
can be used at this frequency quite easily 
with the proper circuitry. The range from 
20 to 200 kHz can be generated using the 
circuit of Fig. 6, A close look will show 
that this is the same circuit as Fig. 2 except 
that an LC tank has been added to increase 
feedback to overcome the higher resistance 
of the lower frequency crystal. The tank 
circuit values can be computed from the 
formulas for the crystal frequency to be 
used. The coil can be an rf choke of about 
the right value and the tuning adjusted 
by Cl. 



Fig. 6. A low jrequency crystal oscillator. 

An alternate circuit for low frequency 
use is shown in Fig. 7. It has the advantage 
of not using a coil and good results can be 
obtained with the values on the diagram 
from 20 to 200 kHz. 

These crystal oscillators will give cover¬ 
age from 20 kHz to 150 kHz with the proper 
crystal, adjustment and tuning. Before pass¬ 
ing on to self controlled oscillators which 
can be moved about in frequency, it might 
be well to comment on the frequency accu¬ 
racy of crystal oscillators. As has often been 
mentioned in the past, the marking on a 


crystal does not mean that its frequency is 
that plus or minus zero. Its oscillating fre¬ 
quency is determined primarily by its physi¬ 
cal dimensions and finishing, but it is also 
affected by the oscillator circuit it is used 
in. All crystals are designed to work into 
a specific load capacitance (usually around 
32 pF) for parallel or anti-resonant opera¬ 
tion. To provide this load capacity it is im¬ 
portant to put a small trimmer capacitor in 
series with the crystal in each of the anti- 
resonant circuits above if exact frequency 



Fig. 7. Alternate low frequency crystal oscillator. 


adjustment is necessary. In cases where a 
frequency error of a few kHz is not im¬ 
portant, the trimmer can be omitted. For 
100 kHz standards etc., it is a must. 

Variable frequency oscillators 

Crystal oscillators are extremely useful 
for generating precise spot frequencies, but 
the high Q of the crystal makes the adjust¬ 
ment range quite narrow. Where a wide 
band of frequencies is to be covered by a 
single oscillator a tuneable device is neces¬ 
sary. In the circuits just described, the crys¬ 
tal can be replaced with an LC resonant 
circuit which can be adjusted to the fre¬ 
quency desired. The stability of such an 
oscillator is not as good, but the ability 
to adjust the frequency over a wider range 
is quite useful, 'he variable circuits below 
are a bit different in schematic form, but 
their operation is identical to the crystal 
oscillators, 

A circuit that is often used in amateur 
transmitters is the Clapp vfo. Its semicon¬ 
ductor version is shown in Fig. 8 and, as 
noted, is similar to the crystal controlled 
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Fig. 8. Clapp VFO oscillator. 

circuit of Fig. 4. The coil, and the series 
combination of capacitors across it, resonate 
at the operating frequency, and the large 
values at Cl and C2 provide for loose coup¬ 
ling to the tuned circuit producing good fre¬ 
quency stability for use in a vfo. 

In the tuneable circuit, it is important 
to make Cl and C2 as large as possible while 
maintaining reliable oscillation to keep the 
coupling to the active circuit as small as 
possible. Typical values at 3.5 MHz might 
be 2000 pF at Cl and 820 pF at C2. For 
vfo use, experimentation here is in order. The 
tuning capacitor C3 is a normal type for vfo’s 
and toroidal coils lend well to transistor 
construction projects. Output can be obtained 
as in Fig. 4. 


The circuit in Fig, 10 is shown as a matter 
of interest. It has no exact counterpart in 
the crystal oscillators described, but it will 
work well from 3.5 MHz on up into the 
vhf range. The transistor is connected 
grounded base and feedback is provided by 
the capacitor Cl from collector to emitter. 
C i can be a small trimmer capacitor of 
about 30 pF maximum and used to adjust 
the feedback at the frequency range de¬ 
sired. LI and C2 determine the frequency of 
oscillation. 


2 




Fig. 10. Another general purpose oscillator. 



Fig. 9. A general purpose oscillator for use up to 

VHF. 

The circuit just described will provide 
most of the rf frequencies for ham vfo 
use, but the circuit of Fig. 9 can be used up 
to 200 MHz in test equipment, etc. It is 
of the same configuration as the crystal oscil¬ 
lator in Fig. 5. In the tuneable version of 
this circuit, the crystal is simply replaced by 
a short circuit and the tank circuit values 
in the collector control the frequency of 
oscillation. Without the crystal in the circuit 
the frequency stability is degraded, but this 
oscillator can be used up to vhf in a grid 
dip oscillator. 


Sell controlled oscillators at the low and 
audio frequencies can be devised using tuned 
circuits, but their circuits are so many and 
varied that they are omitted here. At these 
frequencies oscillators commonly use RC 
time constant properties to produce the re¬ 
quired signal; e.g. multivibrators, unijunc¬ 
tion transistor oscillators, etc. The waveforms 
produced by t hese oscillators are more or 
less rectangular and they are intended for 
keyers and other timing circuits. The sinusoi¬ 
dal oscillators outlined in this article will 
give frequency coverage over the entire 
spectrum for amateur use and should be 
adequate for most purposes. 

In closing it might be well to note again 
that the circuits and values shown are gen¬ 
eral. The usual ham method of “cut and try” 
may have to be used if the circuit doesn’t 
oscillate at the first connection of power. 
Variations in crystals, timed circuits and 
transistors are inevitable. The circuits and 
values shown provide a good starting point, 
and in most eases little adjustment will be 
necessary. . . . W9ZTK 
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- 6 THRU 160 METERS - FEEDS 2nd RECEIVER 

Model PT, with built-in power supply, transfer relay, connecting 
cables, wired and tested. Amateur Net...$59.95 


A frame grid pentode provides low noise figure with ability to handle strong signals, 
greatly improving the sensitivity of the receiver section of a transceiver. 

A unique .built-in transfer circuit enables the PT to by-pass itself while the transceiver 
is transmitting. The PT also feeds the antenna input of a 2nd receiver as well as 
muting it. 


DIVISION OF AEROTRON, INC. ■ P. 0. BOX 6527 ■ RALEIGH, N. C. 27608 


Closed-circuit TV Camera 

ATV RESEARCH announces the avail¬ 
ability of its new line of SOLID-STATE 
MODULES for building your own TV cam¬ 
era (vidicon type) or for updating existing 
cameras. Through the use of these wired, 
pre-tested, encapsulated modules building 
a complete camera can be accomplished in a 
single evening. No previous TV knowledge 
or special test equipment is required. 

Modules include: (1) Video module, 
(2) Vertical sweep module, (3) Horizontal 
sweep module, (4) RF modulated oscilla¬ 
tor module and (5) DC-DC HV module. 

Using the first four modules, experiment¬ 
ers and constructors can build a complete 
TV camera (less power supply). Power 
requirements include 12V for modules and 
focus coil, 6V for vidicon filament and 200 
volts for the vidicon control circuitry through 
the use of the (5) module which amplifies 
and rectifies the horizontal sweep pulses. 

These modules are compact, light weight 
and economically priced from $10 to $20 
per module. Each module comes complete 
with hook up instructions. 

Write ATV Research, Dakota City, NB, 
68731. 


Dear Kayla, 

As an RTTY enthusiast, I was pleased to see 
several articles on the subject in the January issue. 
I feel I must comment on the WA8DCE article on 
page 42, however, as several statements are not 
only misleading, they are erroneous. 

First ham radio pioneers did NOT develop 
“Frequency Shift Keying.” We didn’t even get on 
ham RTTY until after WW II, and “f.s.k.” was in 
use soon after WW I by commercials. 

The author mentions that 2975 is the “Mark” 
frequency, and that 2125 is the “Space” frequen¬ 
cy. Not true, this is backwards, with mark always 
being the lower of the two, viz. 2125. The part 
that confuses most newcomers revolves around the 
use of lower sideband for receiving. The transmit¬ 
ted “r.f.” is actually lowered for space, which then 
changes the tone in the speaker higher for audio, 
This is confusing, and most unfortunate, but that’s 
the way it got started and remains to this day. You 
can listen on upper sideband, of course, but then 
the tones come out backwards in the speaker from 
normal. “H.F.” and “V.H.F ” techniques are iden¬ 
tical, and the use of lower sideband for receiving 
on h.f. then gives the proper relationship of mark 
and space tones in the speaker (and also the RTTY 
demodulator). 

When he spoke of the tones generated by the 
“a.f.s.k.” unit into the mike input, he was correct- 
again, “lower sideband” position on the transmit¬ 
ter is used if it is a “s.s.b.” type with suppressed 
carrier. 

I hope this clarifies the situation, which is con¬ 
fusing enough even when understood perfectly . 

Irv Hoff, W6FFC 
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Ralph Hanna WSQi R 
3023 Emmick 
Toledo, Ohio 43606 


Heathkit 

HW18-3160 

Meter SSB 

Transceiver 



Toledo lias always been a town that was 
active on 160 meters. This goes back to 
the very early days when mobile operation 
was not permitted except on 5 meters. 
WSHSW and several others got together 
during this time and put a 160 meter rig 
in an automobile. The whole amateur fra¬ 
ternity of Toledo was really shook when 
they proceeded to come on the air one Satur¬ 
day morning and moved all over town oper¬ 
ating as a portable. Someone got so upset 
they called the FCC in Detroit to complain 
only to find out that WSHSW had written 
the FCC as required and advised that they 
would be operating portable from about 20 
different street intersections. 

As soon as the 160 meter band was 
opened for mobile operation, Toledo was 
quick to do something about it. It was easy 
to get the car BC receiver to tune to 1800 
and not lose too much of the broadcast 
band. A simple two or tliree tube transmit¬ 



ter crystal controlled was easy to build. 
The end result was that Toledo had an aw¬ 
ful lot of mobiles on 1812 kHz plus at least 
.5 boat mobile to say nothing ol the home 
rigs that could operate on 160. 

With this interest on 160 it was only 
natural that 1 should be interested when 
Heath Company announced they were going 
to put out a 160 meter Single Side Band 
transceiver. Very few of the SSB exciters cov¬ 
ered 160. Down converters to go from 40 
meters to 160 seemed such a waste of power. 

The kit was a little longer coming than 
I had planned and arrived a couple of days 
before we were to leave on four weeks 
vacation on our boat. I took the kit along 
so I could work on it on a rainy day and 
in the evening when all was quiet. I can 
now have great sympathy for those fellows 
who put a kit together in an apartment. I 
am used to a large work bench in the base¬ 
ment so this was a new experience for me. 
Pick up all the parts and put them away 
when Virginia had lunch ready, put them all 
away when we got ready for bed and be 
sure to store them real good so they would 
not upset in rough seas on the next day’s 
run. Anyhow it went together in the usual 
fun way that all Heathkits have a habit of 
doing. 

Sometime along the way the FCC changed 
the portions of the band that could be used 
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in various areas and also changed the input 
power limits in many cases l>y a considerable 
amount. As a result of this, interest in 
160 has increased. 1*11 bet there are people 
on 160 that haven’t been on since before 
World War II. 

I was glad that I had the HW18-3 be¬ 
cause I was in there with the rest of them 
with no trouble at all. The SSB or AM fea¬ 
ture was sure good too. The two crystal 
control frequencies were OK but too often 
the other station would not be transmitting 
on same frequency as he was receiving. 
When it was explained that you were crys¬ 
tal controlled, it was no problem to get 
him to zero beat your frequency. The clari¬ 
fier could then take care of any slight drift. 
It was surprising though how many of the 
fellows were crystal control, especially the 
mobiles. 

It didn’t take me long to find out that a 
YFO would make operation real fun. It 
also took even less time to find out the 
LMO in the SB 100 tuned the exact range of 
frequencies needed for the YFO in the 
HW18-3. A simple coax cable with a crystal 
socket on one end and an RCA plug on the 
other and I was in business with a real 
fine YFO. The only drawback here was 
that the dial runs backward but you can 
easily get used to this. Any VFO that tunes 
5.2 MHz to 5.4 MHz will work very nice. 
The instruction book tells all that is re¬ 



quired for a YFO and anyone who wants 
to go this route should have no trouble. 

< )perating was real fun and contacts were 
made like back when I first got my ticket 
many years ago. Actually with sideband it 
didn’t seem so crowded. Maybe this was 
due to the sharp crystal filter in the HWI8-3. 
Enough of the operation of the rig, so now 
on to the technical. 

Enough has been said in the past on the 
ease of construction of a Heathlcit that I 
won’t to into it here. No trouble was en¬ 
countered in tuning and adjusting. The only 
trouble was that the HW18-3 takes 25t 
volts on the low side and both my power 
supplies were wired for the 300 volts. Since 
I wanted to use the same supplies for both 
rigs a switch was installed in both the ac 
and the dc supplies. By the way, a newer 
HP23A supply has the switch already in¬ 
stalled. 

One point that sticks out is that there 
is no relay used to go from receive to trans¬ 
mit. It’s like magic, no relay clatter, the re¬ 
ceiver goes dead and as soon as you talk 
into the microphone the meter swings. This 
is accomplished with several diodes. The 
first of which is a clever T-R switch in 
the antenna circuit where the diode is back 
biased to cut off so no rf can get to the 
receiver in Hie transmit position, but in re¬ 
ceive the diode is like a short circuit. I 
checked with a calibrated signal and found 
no difference with the diode shorted out 
or with it in the circuit. While transmitting, 
the unused portion of the receiver is also 
biased quite high so that it is completely cut 
off. A T-R amplifier tube is controlled by 
the PIT switch on the microphone and this 
places the high positive bias on the T-R 
diode. This same portion of the PTT switch 
also control the negative bias on the re¬ 
ceiver tubes, which are cut off when trans¬ 
mitting. 

Except for the control system mentioned 
above, the circuitry is pretty much a stand¬ 
ard dual conversion filter type transceiver. 
The if is the usual Heath 3395 kHz. A four 
crystal lattice filter gives good selectivity 
of about 2.1 kHz. 

The transmitter ends up in a pair of 
6GE5 beam power tubes. “Sylvania News” 
tell us that these tubes can be run in SSB 
service 1.25 times their regular rating which 
would be about 175 watts for one of them. 
Since Heath only runs them at 100 watts 
(200 PEP) they are not working too hard. 
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SERVICE AND FRIENDLINESS 

To Radio Amateurs For 32 Years 

WE MUST BE DOING SOMETHING RIGHT. 


PHONE 

518-842 

8350 


USED EQUIPMENT 


RECEIVERS 


Hammarlund HQ17Q AC 
$259.00 Mint 
Hammarlund HQllll AC 
VHP was $230.00, nmv 

$225.00 


TRANSMITTERS 

Apa elite-—S135.00 
*Ameco TX-82- $125.00 
Eieo 720—$50.00 
Globe icing 500C Was 
$400.00. now $3)0.00 
Halllcrafters IlT-44 Was 
$225.00, now $200.00 
‘Hammarlund HX-50 
$250.00 

‘Senoca — $125.00 


TRANSVERTERS 

Collins G2S1— $600.00 
Swan TV-2. 14 MC IF— 

$260.00 

TRANSCEIVERS 

Galaxy V -Mark 11* AC, 
VFO. CW, tiller VOX 
acid Calibrator—$525*00 
Hallierafters SR-160, 

4- DC—$249,00 
Swan SW 175 + M H23— 
$150,00 

Swan 3:1(1 for $350* 

UNBARS 

National NCL 2000—- 

$350.00 

* Heath Chippewa KL^l 
$450,00 


* Equipment on consignment. No trades or discounts. 

Prices may be discounted 10% in lieu of trade. 

Just off Exit 27 on Thruway 
Distributors of all major lines 
a of amateur equipment. 


AiMKIIlffi 


RADIO 

SUPPLY, INC. 

185 WEST MAIN, AMSTERDAM, N.Y. 12010 


NEW 51-51-5 


MULTIBAND DIPOLE ANTENNA 



E0-15-20-40-80 Meters 


For Amateurs 
— SWLs 


UTILITY 

REPLACES BALUNS 

REPLACES ALL WIRE 
EXCEPT COAX 

OPERATES !0 
THROUGH 80 
METERS 

IMPROVED RECEP¬ 
TION FOR SWLs 

SPECIFICATIONS 

MODEL 48A - 68B 

AVERAGE SWR 1.7 to 
I or better. 

OVERALL LENGTH 
102 feet 

INCLUDES 30 feet 
leadrn 

WEIGHT 234 lbs. 


Model ABA—J 000 Watts-2000 P.E*P* ... 34.50 

Model ABB—500 Watts-1000 P.E,P..26-50 

Model SAD—For Reception Only ..._____.17.95 

Models ASA and ABB operate 10 through 80 meters with 
a typical dipole radiation pattern within the frequency 
range. A sealed center unit provides connection to 7-22 
copper antenna wire and 30 feet of heavy duty twin 
lead. Twin lead is equipped with a sealed coax fitting 
for connection to a random length of coax transmission 
line. May be used as a flat dipole or "inverted V 11 * Not 
effected by wide changes in climatic conditions. 
Model BAD Is for reception onfy and covers all short¬ 
wave and broadcast bands. Consists of 100 feet an¬ 
tenna wire, 30 feet twin lead plus 25 feet of coax for 
direct connection to receiver* 


MURCH ELECTRONICS 

FRANKLIN, MAINE 04634 
See your distributor or order direct. 


Provision is made to run in the AM mode 
by a front panel switch. In the AM position 
a minimum of 40 watts is run in the final 
and this is single sideband with carrier so 
that it appears much stronger than 40 watts 
of straight AM. The ALC action is a bit 
stronger here than on SSB. 

As mentioned above, ALC is incorporated. 
This is accomplished by picking off any 
positive audio swing of the grids of the final 
caused by too much grid drive. The audio 
is rectified and filtered and used to control 
the transmitter if, mixer and driver tubes. 
The same circuit was high negative bias 
applied in the receive position which effec¬ 
tively cuts off the transmitter. 

The tune up and alignment was so simple 
you wouldn’t believe it. Adjust the slugs 
in the if coils for highest S meter reading 
and that is it for the receiver. The trans¬ 
mitter was just as easy. Set the bias, adjust 
a couple of slugs, then adjust the carrier 
null, 

There is no final adjustment for the trans¬ 
mitter as this is all pretuned to match a 
50 ohm antenna, 

Checking the output on SSB showed that 
with a single tone signal, the unwanted 
sideband was down 47 db and the carrier 
was 46 db down after the balanced modu¬ 
lator was touched up just a bit. The output 
was just a bit over 105 watts PEP. On AM 
with no modulation the output was 20 watts 
and the modulation increased it. Good on 
the air reports were received from everyone 
when using either mode and, of course, the 
SSB signal was much more potent. 

Che receiver performance is really some¬ 
thing, I thought that the all band receiver I 
have been using was good but this one is 
better. Yon would be surprised at how much 
the noise is reduced with the sharp 2.1 kHz 
filter. I didn’t think it possible that the 4 
crystal filter would be this sharp but I 
couldn’t prove any different, ’he sensitivity 
was better than the 0.5 microvolts that Heath 
claimed by about .01 microvolts. 

With the new FCC changes for 160 meters 
there should be a lot of activity this year. 
Here is quick easy way to get there and 
much better than a transverter. My antenna 
leaves a lot to be desired so I’m going to 
have to do something about that, maybe 
a vertical on top of the tower. 

. . . W8QUR 
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THE STELLAR - CASE STATION IS NOW A REALITY 

THE ANSWER TO THE TRAVELING HAMS NEEDS 

An internationally-known DX’cr, Mr. Gus Browning, W4BPD, is planning to leave on a new 
DX-pedition during the month of February, 1969. He is taking with him two specially designed 
Stellar-Case stations. These stations will be contained in two custom cases, containing a Galaxy 
V transceiver for 80-10 meters, power supplies, remote V.F.O.’s, a specially-built Galaxy 160 
meter transceiver, spare parts kits, microphone, keys, log books, tools, meter, and so on. 

Naturally, one case size will not meet all requirements, so Stellar has arranged to utilize 
several different sized cases, in order to best meet the customer’s requirements. 

A special case will be custom fitted to the customer’s requirements, whatever they may be. 
These cases are extra-heavy-duty fibreglass, bound with aluminum. The fibreglass is, in most 
instances, over Vs” thick. A traveling ham station, which weighs between 35 and 75 pounds, 
is quite heavy, and requires extra protection. The interior of the Stellar-Case is lined with 
poly-urethane foam to prevent the equipment from moving within the case. 

For a quotation on your Stellar-Case, please submit the following information: 

Make and model of equipment to be installed 
Dimensions of any home brew units 
List of all accessories 

Whether you wish all to be in one case, or in two cases 

Stellar Industries also maintains an extensive inventory of all major lines of amateur equip¬ 
ment, and consequently can supply these Stellar-Cases complete with all-new equipment in¬ 
stalled. Write us for a quick reply quotation. 

10 GRAHAM ROAD WEST 

ITHACA, N Y. 14850 j 

TELEPHONE: AREA CODE 607 273-9333 


Tell Our Advertisers 
You Saw It In 73 



ARE YOU PAYING 75c A COPY OR 33c? 

Righto ... that's 33c a copy for 73 when you buy it in three year batches. Figure 
it out. 36 lovely issues of 73 for $ 12. Send cash, check, MO. 

All subscriptions will start with the February issue unless otherwise 
specified. 


I 


I 


Name _ 
Add ress 
City __ 


Call 


.State 


-Zip 



I prefer to be a subscriber . . . $12 for three years 

Q I am a cheap microscriber ____6 for I very short year. 


These rates are 
valid world-wide 
until we wise up. 


73 MAGAZINE PETERBOROUGH. NEW HAMPSHIRE 03458 
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COOL IT! 


When constructing any piece of electronic 
gear that requires cooling, the average ham 
often does not have available to him the 
equipment or information to do a first class 
job. Even with the proper blowers available, 
if improper techniques are used, inadequate 
cooling may result in tube and circuit dam¬ 
age. Math as applied to air flow is fine but 
unfortuantely few hams have the patience 
or associated equipment to use it. The follow¬ 
ing article was written with the hope that 
it will put and keep more bams on the 
air with their favorite VI f i rigs. 

At hamfests, auctions and surplus stores 
be on the lookout for blowers of various 
types. Do not be afraid to use large size 
blowers if mounting is practical. Squirrel 
cage blowers are to be preferred over dc 
high rpm surplus types. The high rpm blow¬ 
ers do not last very long in continuous serv¬ 
ice and also produce a terrific racket. This 
is the price paid for small size. Higher 
RPM cage typ \s arc to be preferred over 
lower rpm bio 'ers for cooling VHF tubes 
with special air system sockets such as the 
4X250 series. 



A 1296 MC tripler u.ing a favorite tooting 
method here. No hack pressure is produced by 
blowing the air across the cooling fins of the 2F39. 
Running in tripler service with 800 volts on the 
plate and in excess of 10 watts RF out , the tube 
and blower are both cool! This would not be 
possible with this small blower in an enclosed 
cavity construction. The blower is mounted on rub¬ 
ber grommets to avoid “blower modulation ” of the 
tube. This may happen with high frequency tubes 
because of the close element spacing required. 


David Oliva — K9CNN 
818 Valley l iew Dr. 
Glen Ellyn, III. 60137 



Some VHF tubes requiring forced air cooling. 
Top left to right; 5022-1250, 1-125. 1-65, 6146, 
2F.26. can be cooled by low velocity type blowers. 


Middle rote; 6283. 6383 (water cooled), 8119, 
4CA25QX, 4C.Y25G. BL 800 klystron (may be con¬ 
duction cooled also). 

Bottom row; 6881, Thermochrom temperature in¬ 
dicator crayons*, and 2039. These tubes are best 
cooled by medium to heavy duty high speed blow¬ 
ers of the squirrel cage type and may take up to 
1 /6 HP motors with speeds from 1800 to 3600 
RPM. 

Flexible tubing and clamps ol all types 
can be useful in making connections from 
the blower to the area to be cooled. A 
central air box with several outlets of small¬ 
er tubing can be used to cool several small 
tubes. This eliminates the necessity of mak¬ 
ing a pressurized chassis which is sometimes 
inconvenient. 

Small holes in sheet metal boxes can be 
very conveniently plugged with epoxy ce¬ 
ment which will stick to almost anything. Be 
careful not to put epoxy on any screws you 
might later want to remove as this could 
prove a calamity! 

A good “poor man s’' blower can be made 
from a phonograph motor, using a small 
fan blade mounted in a tin can with the 
ends removed. Brackets can be used to 
mount the can near the tube to be cooled. 
Rubber grommets should be used to mount 
the motor to minimize the vibration. This 
arrangement makes a neat little wind tun¬ 
nel that is easy to handle for small cool¬ 
ing jobs. 
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Screening over open areas for rf tight 
enclosures must be chosen with care. Small 
mesh screening is to be avoided as it will 
slow the air flow. Pre-punched aluminum 
screen is to be preferred, or even make your 
own covers with to H inch holes for the 
air to escape. Remember that the larger 
the area to be cooled the more air flow 
you need. The more obstructions to the flow 
such as sockets, chimneys and tubes, the 
more high speed air you will need to do the 
job. 

Your blower may speed up after installa¬ 
tion is complete and all plates are in place 
for an air tight compartment. This is an indi¬ 
cation of too much back pressure and will 
cause blower overheating. A larger blower 
is in order or this condition may be re¬ 
lieved by partially blocking the air intake, 
This will slow down the blower to its nor¬ 
mal speed but will decrease the cooling 
efficiency of the system. The best solution 
for a situation like this is a blower that 
will handle higher back pressures, and this 
is not necessarily cured by the size of the 
blower. 

Rules for cooling— 

1. Don’t add on the blower as an after¬ 
thought. This will complicate construc¬ 
tion of a rig enormously and the blower 
selected sometimes will not fit at all! 

2. Get the blower as close to the tube as 
possible for best cooling. 



Top left to right , squirrel cage brute lib HP, 
squirrel cage puller type Id raws air into cage). 


Bottom rotv, squirrel cage with "phono” motor 
(very limited cooling capability), and last the 
DC motor surplus special . This operates at 28 
V DC, 1 amp. and 15,000 RPM. At half speed the 
noise is terrtfftc! Motor life due to brush wear is 
also poor. This type of blower produces much 
electrical interference and also requires a separate 
DC supply to operate it. 


3. tse a small enclosure in preference to a 
big one; make an enclosed box for the 
tube to be cooled with input and output 
holes. 

4. Avoid, at all costs, right angle bends 
or corners unless the blower picked for 
the job is more than adequate, A straight 
shot from blower to tube to vent is the 
best way to cool. 

5. Take advantage of “convection construc¬ 
tion ' whenever possible; let the heat 
rise and not be trapped in enclosed spaces. 

6. Bypass blower leads for minimum “hash” 
interference; use brushless type motors 
whenever possible. 

7. The quieter the blower the better. Other 
hams do not relish hearing loud bknver 
sounds modulating the carrier with vibra¬ 
tion and mike pick-up. 

8. Be sure to allow adequate screened open¬ 
ing for the air exhaust, to avoid building 
up unnecessary back pressure. 

9. Use temperature indicators if in doubt 
of final tube temperature. Observe all 
safety precautions while measuring tem¬ 
peratures when final is operating. 
Proper air cooling for your final will pay 

off in fewer breakdowns and more hours 
of carefree QSOs. Now—pick up your best 
blower and start building that favorite VIII 
rig. 

. . . K9CNN 

‘Temperature indicating crayons are available from 
Thermoehrovn, Curtiss W'right, Princeton Division, 
Princeton. New Jersey- When the temperature of the 
ci a von rubbed on tin- tube surface is exceeded the color 
rluingcs. In no ense should the tube temperature exceed 
flu- manufacturers rating, anti any temperature above 
250°C means trouble. 


Dear Wayne, 

How much tongue in cheek is involved in your 
de W2NSD/1 in January I don't know, but I like 
it anyway. The second paragraph on page 4 is 
a real honey. Please note that several channels on 
20 meters have been occupied as you suggest for a 
long time. 14,336 is the Independent County Hun¬ 
ters Net. We are on 7 days a week, almost all day. 
We have a common interest and we really get along 
as good friends. On 14,332 is the International 
Single Sideband Net. They have a great comrad- 
ship and even put out a lovely little magazine once 
or twice a year. Of course 14,340 is the CHC Net 
with ole K6 Bad Xample. When 50 or so hams, 
all interested in the same thing, gather on one 
channel together it leaves lots more room for in¬ 
dividual QSO’s. 

Bertha, WA4BMC 
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Peter D. Black KlMYV 
Gage Hill Rd. 

Pelham, New Hampshire 03076 



There is almost always more than one 
way to skin a cat, or even to support a 
beam, so here is what I believe to be a 
slightly different approach. Having reached 
the age of reason or cowardice, whichever 
you prefer to call it, my ideas were con¬ 
centrated on bringing the beam down to me 
for adjustments or repairs rather than climb¬ 
ing up to it Also being oriented, by reason 
of employment, to supporting wires on poles, 
my thoughts naturally turned to that meth¬ 
od, so how to run a beam up and down 
a pole was the problem. 

From somewhere I remembered that a 
product called Uni-strut looked a good deal 
like a track and was quite strong. Here’s 
the result which has been through two full 
years with die beam in place, and has been 


I raised and lowered many times with the 
I greatest of ease. All the fabrication was 
I done at a workbench in my cellar with only 
I a portable electric drill (?«") and the typical 
I assortment of hand tools. 

I The attached picture and sketches are 
I almost self-explanatory. The pole is a 45 

I foot, class 5, treated hard pine, which was 

I obtained from a pole treating plant about 

I ten miles away and delivered to the site 

1 by the supplier. ! was permitted to pick 

■ out a nice straight one from the yard. The 

I attachment of track, winch, etc. was done 

I in my yard very close to the appointed 

I place of setting. The track is standard Uni- 

I Strut channel ( 1% inches square) which 

| came in 8 foot lengths. The brackets which 

attach the track to the pole are Y* inch 
x 111 inch flat iron, bent to shape with a 
vise, and fastened to the pole with %” x 2" 
lag screws. Sections of the track are fasten¬ 
ed together with the same Y* inch x Ill inch 
flat iron. The cradle which supports the rota¬ 
tor and slides up and down the track is 
Is inch x 4 inch flat iron, again bent cold 
at the vise in the ceiiar. Bending of both 
the brackets and cradle pieces was accom¬ 
plished quite easily by clamping the piece 
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cable was in place over the pulley at the 
top. Lacking complete confidence in my own 
work, I did step the pole for climbing but 
have not had to go up yet. The steps are 
at 90° instead of 180°, as is customary, 
to permit the beam to clear coming down. 
In my case the control cable and feed line 
are supported at about 20 feet above ground 
on the trunk of a tree about 25 feet away 
from the pole, and a slightly slack loop 
maintained to the cradle when at the top. 
This permits the cradle to be dropped with¬ 
out disconnection of these feeds. It can be 
lowered only in one position where all beam 
elements clear the pole and steps in coming 
down. 

Work out your own details of construction, 
gentlemen, and I ni sure you can improve on 
mine. Oh, I lorgot to mention—you’ll find it 
real cheap, if you don’t count your hours 
of work in fabricating and assembly. 


in the vise and attaching a three foot piece 
of two by four to the protruding piece to 
be bent, using C clamps. The bends pro¬ 
duced are square and sharp enough. Near 
the top of the track, a piece of the same 
Vs" x 4"iron is attached to the face of the 
track and bent as shown to provide a slot 
into which the cradle is pulled up, thus 
holding the cradle tightly against the track 
at the top. This seemed necessary because 
the three bolts which hold the cradle to 
the track must be a little loose to permit 
the cradle to slide on the track, rhere should 
be one of the track brackets to the pole 
near this slot. 

Above the top of the track, I mounted a 
pulley wheel of fair size (four to six inches 
diameter) attached to the sides of this track 
with the aforementioned )i" x VA” iron. I 
bent this in a loop over the pulley, close 
enough so that the steel cable over the 
pulley could not get out of the groove of 
the wheel. The winch, again mounted on 
A" x lh" iron, fastened to the pole with 
lags, is a small boat winch, designed for 
1600 lbs. pull, and picked out of the cata¬ 
log of a famous mail order house. The cable 
is fine strand flexible steel rated at 700 lbs. 
breaking strength. The combined weight of 
cradle, rotator, and three element beam to 
be lifted is less than 100 lbs. 

i he pole was set about six feet in the 
ground after complete assembly but with the 
cradle and beam temporarily removed. The 


BOTTOM NUT LEFT LOOSE ENOUGH TO 
PERMIT CRADLE TO SLIDE ON UNISTRUT. 





/I/4X4* FLAT IRON 
- /¥ 

it -- 



i : 

i 



r- 


! 

r— 

r 

V 

'T-IMX i 1/4" FLAT IRON 

*2/ UNISTRUT 


I 

I 

h 

pH :j 




. .. K1MYV 



"JF hat's the beef this time? Interfering with your 
T t reception again !” 
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The antenna, one of the most important 
elements in a communications system, is 
often the least understood portion of the 
radio amateur's station. It has been demon¬ 
strated that many antennas, when correctly 
timed, produce an increased efficiency of 
'0 dB or more in receive and transmit signal 
strength, compared to the amateur's normal 
tuning method of using a VSWR Bridge. 
These facts have become apparent in the 
number of inquiries and comments received 
by the author in the use of the Antenna 
Noise Bridge i 73, October, 1967). The pur¬ 
pose of this article is to briefly describe the 
essential features of an antenna system and 
their optimization for maximum perform¬ 
ance. 

An antenna is basically a resonant cir¬ 
cuit. For maximum performance it must be 
tuned to resonance for the same reason 
that the transmitter output circuit must be 
tuned to resonance. When the transmitter 
frequency is changed, it is standard prac¬ 
tice to ‘dip the final, and the antenna res¬ 
onant frequency should also be changed if 
maximum performance is desired. 

The antenna is basically a series resonant 
circuit with a resistive component, as shown 
in Fig, I. The resistive component is re¬ 
ferred to as the radiation resistance. Maxi¬ 
mum current flow will occur in the resistance 
only at the resonant frequency. The value 
of the resistive component is a function of 
antenna height, ratio of physical to electri¬ 
cal length (loaded antennas) and other fac¬ 
tors. ;'he resonant frequency is a function 
of the physical characteristics of the antenna 
and proximity to other objects. The major 
problem, when looking at the overall svs- 
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Fig. 1. Series resonant circuit. 


R. T. Hart WSQJR 
Omega-t Systems, Inc. 
516 Belt Line Rd. 
Richardson , Texas 75080 



Fig. 2. Simplified antenna system. 


tern, is that the antenna must be physically 
separated from the transmitter, hence tlve 
need for a feedline. This article is concerned 
with coax feedline. If an antenna tuner is 
used, this line is short and the antenna is 
virtually moved into the shack. The normal 
procedure for amateur antennas is to use a 
coax line length just long enough to go 
from the transmitter to the antenna, and 
herein lies the problem. If a random length 
of feedline is used and the antenna does not 
have the same radiation resistance as the 
coax characteristic impedance (nominally 50 
ohms), the power doesn’t get to the antenna 
clue to losses in the mismatch and to radia¬ 
tion from the coax. For this ease, the coax 
becomes part of the antenna system. On the 
other hand, if a half wavelength of coax 
(or multiple) is used, the effect of the coax 
may be disregarded. The coax itself is the 
equivalent of a series resonant circuit. When 
the coax and the antenna are connected, if 
the line length is proper, the antenna feed- 
point is virtually moved to the transmitter 
end of the coax. 

With reference to Fig. 2, note that the 
entire antenna system can be simplified to 
the resonant circuit of the coax and the 
resonant circuit of the antenna, with the 
radiation resistance (feedpoint impedance) 
as the desired “load for the transmitter, ii 
the coax is a half wavelength long (or 
multiple), it effectively will be series reso¬ 
nant and thus a short circuit. If the antenna 
is also resonant at the same frequency, 
maximum current will flow in the radiation 
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INC. 

P.O. Box 175 EAST FALMOUTH, MASS. 02536 


MODEL 

RTY-3 


Model RTY-3SB filters, tuned for operation 
with SSB transceivers 179.95 

Model RTY-3K same as Model RTY-3 but 

with built-in AFSK keyer. 159.95 


Improved model of our solid 
state RTTY receiving convert¬ 
er. Three shift frequencies, 
850, 425, and 175 cycles. This 
audio filter converter has 
proved itself in many ham 
shacks. The circuit is made up 
of limiter, amplifier/filter driv¬ 
er, 3 stage filter, detector, 
pulse shaper, and selector 
magnet keyer. 100 volt 60 ma. 
loop supply included. 

Still only 139.95 


resistance and hence maximum antenna ef¬ 
ficiency. 

If the coax is not a half wavelength, 
changing the length of the antenna can 
cause the entire circuit to be resonant, but 
the effect is to cause the coax to be part 
of the resonant circuit and hence radiation 
from the coax occurs. In addition, the an¬ 
tenna itscl will not be a resonant circuit; 
hence, the resultant high impedance of the 
tuned circuit will prevent maximum current 
flow in the radiation resistance. This is not 
true if the antenna radiation resistance 
is the same as the characteristic impedance 
of the coax. Another effect is that the value 
o| radiation resistance measured at the 
transmit end of the coax is not the same 
as the value at the antenna if the coax 
is other than K wavelength and the radia¬ 
tion resistance is other than 50 ohms. 

The problem is aggravated by the fact 
that the antenna is resistive only at the 
true resonant frequency of the antenna. A 
few kHz from the antenna resonant fre¬ 
quency, the value of capacitive or induc¬ 
tive reactance reaches a high value for the 
antenna itself. Hence, the coax is no longer 
properly terminated, even if it were 5< ! ohms 


at the resonant frequency, The effective 
bandwidth of the antenna will be greatest 
if a matching network is used. 

Most amateur antennas, particularly 80 
or 40 meter dipoles and mobile antennas, 
have a low' value of radiation resistance. 
These antennas will have low efficiencies 
unless a matching network is used to over¬ 
come losses in the antenna conductor. (See 
the ARRL Antenna Handbook.) Most beams 
use a matching network and are extremely 
difficult to adjust properly using a YSWR 
Bridge. The WSWR Bridge has the basic 
limitation that it cannot differentiate be¬ 
tween resistive and reactive components. 
Most amateurs, not realizing this limitation, 
operate their antenna at the frequency of 
lowest VSWR, which is not necessarily the 
same as the most efficient frequency. 

If a system is tuned using the following 
steps, maximum efficiency will occur: 

(]!) Use half wavelength coax, or multiple 
thereof, or locate the Bridge at the 
antenna feedpoint. 

(2) Tune the antenna to the desired fre¬ 
quency. 

(3) Adjust the matching network for 
50 ohms. 
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Listen for the hundreds of 
LK-2000 linear* now on the 
air and judge for yourself. 
Write for free illustrated 
brochure or send $1.00 for 


BTI LK-2000 

LINEAR 

AMPLIFIER 

For SSB, CW, RTTY 

Maximun legal input 
Full loading 80-10M 
Rugged Eimac 3-lOOOZ 
Dependable operation 
Easy to load and tune 
No flat topping with ALC 
Distinguished console 
Instant transmit 
High efficiency circuit 
Designed for safety 
Fast band switching 
Real signal impact 


technical and instruction 
manual. 


Price_*795 00 


READY TO OPERATE! 


BTI AMATEUR DIVISION 

Hafstrom Technical Products 

4616 Santa Fe, San Diego, Ca. 92109 




^<ucr 0 ? f Uettdlcf S 


STOCK* 

THE DRAKE 
R-4B RECEIVER 

The Drake R*4B offers many fine features , ♦ ♦ 
Linear permeability tuned VfO with 1 ke dial 
divisions. Covers 80, 40, 20, 15 meters com¬ 
pletely and 28.5 to 29,0 Me of 10 meters 
with crystals furnished. Four bandwidths of 
selectivity, ,4 kc, 1.2 kc, 2,4 kc, and 4.8 kc. 
Built-in Notch filter, Noise Blanker, and 25 KC 
crystal calibrator. Product detector for SSB/CW, 
Diode detector for AM , * . Plus many other 
features . . . 

R~4B Receiver $430.00 


£vcut4 RADIO 

P O BOX 312 CONCORD. N H 03301 

FONE 603-223 3358 


milium OPEN HOUSE SEPT* 14th, 1968 11111111111 


ALSO IN STOCK; 

T-4XB Transmitter $430,00 

AC*4 AC Supply 99,95 

and other Drake Accessories 


We also have a large selection of used 
equipment — Write for Latest Complete List* 


If this procedure is used, minimum VSWR 
will occur at the frequency of optimum 
efficiency. If the coax is other than % wave¬ 
length (during tune up), the antenna is 
not properly tuned, or if the radiation resist¬ 
ance is not the same value as the charac¬ 
teristic impedance of the coax, minimum 
VSWR will not occur at the frequency of 
highest efficiency. 

If the system is operating properly, chang¬ 
ing the length of coax will not affect the 
VSWR reading. (Use )i wavelength coax for 
worse case measurement.) Thus, when ad¬ 
justing an antenna using a VSWR Bridge, 
if the coax line length is alternately changed 
between measurements, eventually a proper 
combination can be reached. This is a tedious 
process and does not give an indication as 
to what to do to adjust the system. For 
this reason, an rf bridge is required to 
measure independently the resonant fre¬ 
quency and radiation resistance to allow 
tuning the antenna to the desired frequency 
first then to allow adjusting the matching 
network. Many rf bridges are available for 
this purpose, including the Heath Kit An¬ 
tenna Scope, the Miilen Bridge, General Ra¬ 
dio Bridges, and the Omega-t Antenna Noise 
Bridge. 

A mobile antenna, particularly on 40 or 
SO meters, must utilize a matching network. 
The nominal radiation resistance is typically 
very low and when the system is operated 
at the frequency of minimum VSWR with¬ 
out a matching network, the resonant fre¬ 
quency will be out of band and the antenna 
will not give maximum efficiency. 

The same comments hold for beam an¬ 
tennas. Here again, minimum VSWR does 
not necessarily mean that the antenna is 
resonant and the matching network is ad¬ 
justed properly. Also, if a coax line of other 
than % wavelength is used, the entire sys¬ 
tem may be "down in performance” by many 

db. 

When using a multiband antenna, the 
coax length should be chosen for a multiple 
of % wavelength for all bands. Example: 
For a 10-15-20 triband beam a la wavelength 
coax on 40 meters (approximately 44 ft. RG- 
8U) gives 1 wavelength on 20, 1% wave¬ 
length on 15, and 2 wavelengths on 10. If 
this is too short, the next length would be 
1 wavelength on 40 (approximately 88 ft. 
of RG-8U) which gives 2 X on 20, 3 X 
on 15, 4X on 10 meters. If this is too long. 
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it is better to coil up the excess in the 
corner rather than cut it off and not have 
the proper electrical length of feedline. 

To achieve maximum antenna perform¬ 
ance these considerations should be applied 
to all amateur antennas in addition to the 
normal choice of antenna type, height above 
ground, etc. These considerations do not 
rule out the case of using % X lines for 
matching networks. 

As an example of the relatively critical 
tuning of antennas, the antenna conductor 
forms the inductive component of the tuned 
circuit. The capacitive component uses air 
as the dielectric, and the capacitive com¬ 
ponent is distributed along the conductor. 
If the dielectric constant changes, the reso¬ 
nant frequency of the antenna will change. 
Among other factors, the relative humidity 
of the air is influential. A 40 meter dipole 
has been observed and changes of 200 kHz 
in the resonant frequency are not uncom¬ 
mon from dry air to measurements made 
while rain is falling. 

Before you purchase the linear, tune up 
the antenna. It’s cheaper and the results 
will be about the same. Then, if you add 
the linear, the rest of the crowd will move 
over when you come in. ... W5QJR 
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THE BEST 

2 METER 

CONVERTER 




144-146 MHl In. 28-30 MHl out 
or 146-148 MHz wHft a second crystal 


A full description of this fantastic converter 
would fill this page, but you can take our word 
for it (or those of hundreds of satisfied users) 
that it's the best. The reason is simple—we use 
three RCA dual gate MOSFETs, one bipolar, and 
3 diodes in the best circuit ever* Still not con¬ 
vinced ? Then send for our free catalog and get 
the full description, plus photos and even the 
schematic* 

Can't wait? Then send us a postal money order 
for $34*95 and well rush the 407 out to you* 
NOTE: The Model 407 is also available in any 
frequency combination up to 450 MHz (some at 
higher prices) as listed in our catalog* 

*New York City and State residents add local safes tax* 

VANGUARD LABS 

Dept. H. 196-23 Jamaica Ave., Hollis, N.Y. 11423 


HAMS! DON'T BUY USED TUBES I 
COMPARE OUR PRICES I 
FOR NEW TUBES I 

RCA-GE-EIMAC-AMPEREX-ETC. I 

811 A-4.75, 4-125A-28.00, 4-65A-12.00 I 

5R4GY-1.75, 807-1.75, WE350(807)-1.25 I 
4-400A—37.50, 813-20.95, 4X-150A-19.95 I 
4-250A-36.50, 4-1000A-80.00, 4PR60B-S55 I 
4CX250B—21.00, 8236-12.95, 2E26-2.50 I 

1625(807-12v fil)-1.10, 417A-2.25, 404A-2.25 I 
6146-2.50, 6360-3.00, 2X2-.50, OD3-OC3-.75 I 
5879-1.75, 5881-3.25, WE-CV677 1000 WATT I 
TETRODE-5.95, EIMAC-MACHLETT VT-158 I 
1200-3000 WATT BOTTLE-READ MARCH I 
1969 ISSUE 73 HOW GREAT THIS IS-9.95! I 
12V 20AMP DIODE POWER SUPPLY (LESS I 
XFORMER)~4.95. SEND FOR OUR LIST OF I 
OVER 3000 TYPES OF AMERICAN, BRITISH I 
AND EUROPEAN IMPORTED TUBES. LAR- I 
GEST STOCK OF XMITTING TUBES IN THE I 
WORLD. SEND FOR OUR LARGE PARTS | 
CATALOG (OUR PRICES ARE THE LOWEST I 
IN THE USA). I 

UNITED RADIO COMPANY I 

56-A FERRY STREET I 

NEWARK, NEW JERSEY 07105 I 
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D. E. Hausman VE3BUE 
54 Walter Street, 

Kitchener, Ontario, Can. 

The purpose of this article is to show how 
the radio amateur can use his creativity for 
his benefit. As an example of what I mean 
by creativity, I shall describe several ways 
of using such common items as toothpaste 
tube caps and the like. In all cases it will be 
readily apparent that the cost of converting 
these inexpensive caps into useful and 
needed items is small, the conversion is easy 
and the new item is in some cases difficult 
and expensive to get commercially. 

Stand-off insulators 

Small caps, especially those from tooth¬ 
paste tubes, can make dandy stand-off in¬ 
sulators. The diagram shows how a solder 
lug is held by a #6 self-tapping screw. 
More than one kig can be used if necessary. 
The completed insulator is attached by means 
of epoxy glue or similar adhesive. The use 
of these insulators is not recommended in 
high-voltage circuits for obvious reasons. 

Deluxe warning light 

Do you want your “warning” lights to 
command the attention they deserve? The 
cap from a detergent bottle, etc. will make 
a large dome that, when illuminated even 
by a #47 bulb, will command far greater 
attention than those small “jewels”. It is 
perfect for the B+ pilot light in a linear 
amplifier or high power transmitter. A red 
cap will, of course, be best for this applica¬ 
tion. The diagram shows how the pilot lamp 
is held by a grommet and how the cap is 
cemented over the lamp with epoxy glue. 
A commercially available lamp socket can be 
used, however, at a greater expense. 

Protective feet 

And when vou finish that new construe- 
tion project, you will need some protective 




MATERIAL- BRASS OR 
ALUMINUM NOTE! 
PRESS INTO CAP 
WITH EPOXY 


FERRULE FOR KNOBS 


#6 SELF TAPPING 
- 


SOLDER LUG 


TOOTHPASTE CAP 


r 


/ 


EPOXY 




-CHASSIS 
STANDOFF INSULATOR 



DELUXE WARNING LIGHT 


feet to protect your operating bench from 
mars or scratches. A common toothpaste 
tube cap comes to the rescue with no 
modifications. Simply glue these caps to the 
bottom of your project, and there you are. 
These caps are surprisingly strong and will 
support quite a heavy load. 

Miniature knobs 

Since the introduction of solid state de¬ 
vices, the size of electronic equipment has 
become smaller and smaller. 1 i standard 
size knobs are used on such gear, there 
will be no room in-between the knobs for 
the fingers. Again, toothpaste tube caps can 
be converted into small knobs. The diagram 
shows how a brass or aluminum ferrule is 
made to fit inside the knob. Epoxy glue 
holds this ferrule securely. A hole is then 
drilled in the side of the cap and a tap 
is used to thread the hole. A 6/32 tap is 
a good size. The dimensions given in the 
drawing are “universal” and will work with 
nearly all toothpaste tube caps, i he easiest 
way to make the ferrule is to use a lathe. 
If this is not possible, get some %-inch 
brass from an industrial supplies dealer 
(look in the yellow pages) and after cut¬ 
ting the stock into if inch lengths, drill 
a inch hole concentric to the circum¬ 
ference of the brass. In some cases, minia¬ 
ture controls come in Ja inch shafts and 
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suitably sized knobs are difficult to get. If 
you use homebrew knobs it will be no prob¬ 
lem making this smaller hole. The set-screw 
is a 6-32 x ¥2 inch screw with the head 
cut off and a slot cut in the end with a 
hack saw. If you need an index line, take 
a toothpick and after dipping it in a bottle 
of India ink, darken one of the ribs along 
the side of the cap. 

Although this may oe redundant; get your 
wife to save up all the caps she gets. So 
there you have it; it’s not that hard to 
use your head and come up with some 
mighty useful items. 

. . .VE3BUE 


YOUR CALL 

Please check your address label and make sure 
that it is correct. In cases where no call letters 
have been furnished we have had to make one up. 
If you find that your label has an EE3*&* on it 
that means we don’t know your call and would 
appreciate having it. 
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HOTEL and APARTMENT SUITES 

On world famous Wi Ishire Blvd, Newest and finest” 
accommodations, California contemporary styling. 
Every room equipped with TV and AM - FM radio, 
FREE PARKING , Completely air - conditioned. 
Large swimming pool and plenty of patio for loung¬ 
ing in the sun fust outside your door. 

Luxurious comfort combined 
with all modern convenfences* 

THE BEST ADDRESS in 


EsJWGEES 



CALIFORNIA 


CLUB SECRETARIES NOTE 

Your club can round up some extra 
funds by imploring, cajoling, convincing, 
or forcing your members to subscribe to 
73 Magazine. Never mind the cries of an¬ 
guish, just remember that you are doing 
what is best for them—and the club. 

Subscriptions to 73 are normally $6 per 
year. The special club rate is exactly the 
same: $6. The only difference is that the 
club treasury holds 25% of the loot and 
sends the rest to 73. Send us $4.50 for 
each one year subscription, in groups of 
at least five subs. Just think, if your club 
has 10,000 members you can quickly get 
$1 5,000 for the club on this deal! 

Send the subscriptions to us on 3”x5” 
cards, giving the name, call, address, city, 
state and zip code of each subscriber. If 
the subscription is a renewal please in¬ 
clude the address label from a recent 73 
wrapper. Indicate all renewal subscript¬ 
ions so we won’t start a second sub. We 
have been known to do that. 

Send to: Club Finagle, 73 Mag. 
PETERBOROUGH, N.H. 03458 


America's Most Reliable! 

AMATEUR DEALER SINCE 1937 

Now Featuring Drake and Swan Equipment 
plus a Full Line of Amateur Accessories, 

CURRENT USED GEAR LIST 


Collins 75AI Ham Band only .99 

Drake I-A Ham Band only ________....$11? 

Drake 2-B with 2 BQ5 and Calibrator ........-$1?? 

Drake TR-4 with Ac3 Supply—MS4 Speaker .,.$539 

Drake MN 4 Antenna Tuner ..........$ 69 

Eico 753 Xcvr with 7S2 DC Supply ......$149 

Globe 90A Novice Transmitter ...,$ 35 

Gonset GSB-I00 SSB/AM/CW Transmitter ...,..$179 

Hallicrafters SR42 2 meter Xcvr .....................,...$109 

Hallicrafters HT37 SSB/AM/CW Transmitter ..,...$199 

Hallicrafters SXIOI Ham Band with Speaker . ++ .$149 

Heath HW 32A Transceiver .......$ 79 

Heath DX6QB with HGIO YFO ....$ 69 

Hy-Gain 2!5 2 meter Beam (new) .....$ 24 

Johnson Viking I! with 122 VFO .. __..$ 79 

Lafayette TRI06 6 meter Xcvr .......$ 89 

SB El-LA Linear Amplifier ........$119 

Swan 350 Late Model with l!7Xc Supply ..,..$395 

Swan 250 6 meter Xcvr—Like New ....„..„.,.$225 

Swan TV2e 2 meter Transceiver—Like New ....$239 

Swan 410c VFO (For 350C/50GC) ......,$ 89 


All Gear Unconditionally Guaranteed 


[f&iAnqtuuultr 

■ SUPPLYi 


BOX 37A PHONE 605-886-5749 

WATERTOWN, SO. DAKOTA 57201 
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The Lamb 



It’s hard to start a story that many will not 
believe, but. I’ll have you know, that better 
than half the lies I tell are true. This all 
started when I was studying to become a 
ham in 1963 . . . The teacher allowed as 
how it would be impossible for me to re¬ 
member how to make a receiver such as 1 
had made in 1921 when I was a “Child radio 
nut.” We were all called “Radio Nuts” in 
them there days and we all made our own 
receivers and invented enormous lies about 
stations we had heard the night before. The 
red ears were not a sign of shame about 
these lies, but merely head-phone-itis. We 
loved our radios and here was a teacher that 
had the unmitti gated gall to say I couldn’t 
do it now! 

It took a lot of time and a lot of attic 
searching but finally 1 had all the parts— 
including the U V 200 Radiotron detector 
tube! The work started. Being older and 
having a better supply of tools than a twelve 
year old count y boy, it went along fast and 
the finished product, a one tube regenera¬ 
tive, using a vario-coupler tuned with both 
“Taps” and a variable condenser across it. 
One end of a tickler coil to the plate of the 
tube and the other end to the headphones 
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created the necessary feed-back or “regenera¬ 
tion.”—I was, again, a care-free boy of thir¬ 
teen! That is the way I felt! Now, hook up 
the storage battery and the “B” battery, 
place the headphones (Brande’s) on the head 
and slowly, with bated breath turn the rheo¬ 
stat on. Aaaaaah, the old tube lights up a 
little, turn it up a bit further—it glows bright¬ 
ly and the old familiar rushing sound comes 
out of the ancient ear-phones . . . By golly, 
it’s gonna work! Flatten out the tickler, move 
the tuning dial and there is the old familiar 
whistle. Now, tip the tickler just to the break¬ 
ing point of oscillation. There it is, a dance 
orchestra playing a number from out of the 
past—Lime House Blues! Gosh, it had been 
many years since I had heard that almost 
forgotten number. They reached the end of 
the number and the announcer said it was 
played by the Silvertown orchestra in Chi¬ 
cago! Well, this couldn’t be, I must be 
imaginning that it what I heard, so I moved 
the dial a bit and there was a tenor banjo 
with another orchestra playing, “I’m in Love 
With You, Honey” . . . The announcer said 
it was Harry Reeser and the Cliquot Club 
Eskimos at W G I, Amrad, Medford Hillside! 
When would I wake up out of this dream—I 
blinked and swallowed hard—and whirled the 
dial to, believe it or not—Roxy’s gang and 
little “Gamby” singing, “I’ve Got a Pain in 
the Sawdust—”.My hand was shak¬ 

ing and a voice from another station—yes, 
from a by-gone time said, “This is Jimmie 
Gallagher, still hangin on”—W PG at Atlantic 
City . , . Next the Miami Beach Hotel— 
W M B H, then station at Fort Wayne. Holy 
mackeral, this was too much: I pulled out a 
cigarette and reached a shaking hand for my 
lighter on a shelf over the bench. Wouldn’t 
ya know it, it fell from my grasp and hit the 
tip of the old U V 200 which slowly dimmed 
and went out and a small spiral of smoke 
issued out of the broken tip—or did it return 
to the bottle like the genie I’ve heard about? 
t don't know. I’ve never found another UV 
200 and the later U X201A don’t seem to do 
the same. True, I hear many stations on this 
old time home brew set but since that acci¬ 
dent with the lighter—hmmm. 
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Accurate if Alignment 


Harold Mohr K8ZHZ 
5670 Taylor Rd. 
Gahanna, Ohio 43020 


I hear many hams talk of the troubles they 
have in accurately aligning the ifs of their 
receivers, especially some of the newcomers 
using a converted surplus receiver. I have 
been using the procedure listed in Fig. 1 
for years, and find that most receivers will 
come close to reading correct if the ifs 
are set correctly before any rf or oscillator 
alignment. 

As all American BC stations use 10 kHz 
separation and are crystal controlled, I use 
them to check signal generator settings. For 
instance, suppose I want to align a receiver 
with an if frequency of 1680 kHz. Setting 
the signal generator at 420 kHz, its 2nd 
harmonic should zero beat with a broadcast 
carrier at 840 kHz. Then it fourth harmonic 
is within a few cycles of 1680 kHz, and is 
used for the if alignment. To align a 455 
kHz if accurately, I zero beat the signal 
generator’s second harmonic of 455 kHz 
against a 910 kHz broadcast carrier, and 
align from the fundamental. 

This approach is very accurate, and the 
signal generator needs a 30 minute warmup 
before doing alignment work. If the receiver 
if is known to be far off, I do a rough align¬ 
ment before using this procedure. 
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“ARGTURUS” SALE 

1 7U0 transistor types at 394 each* 

4U wait germenium power transistor, same as Delco 501, 
2N278 {etc), Cat: 349, 594 each* 

Color TV cartridge focus rectifier 6-5 kv. Used in every 
color tV. Cat: CFR-20, 994 each. 

Motorola 2500 ma. at 1000 piv, high voltage/current 
epoxy silicon rectifier, axial leads. Cat: HEP-170, 49^ ea* 

2 Printed circuit l.F. transformers, 4 lug, 455 kc Input 
and output, Cat: 1909P4, 99tf each, 

RCA UIIF transistor ivpe TV tuners, KRK-120 Hong- 
sham cat: UHF-20: KRK-I2G (short shaft) cat; VUF-2U 
each 54.93. 

RCA VIIF transistor type TV tuners, KRK-146, cat* 
VHF-74, 59.99 each. 

Transistorized U.1L1A tuners used in 1965 to 1967 TV 
sets made by Admiral, RCA, Motorola, etc. Removable 
gearing may vary from one make to another* Need only 
12 volts do to function. No filament voltage needed. Easy 
replacement units. Cat: UMF-567, 54.95. 

I'.lTF, Tuner original units as used in TV sets such as 
RCA, Admiral, etc., covering channels 14 through 82, as 
part no. 941)173-2. Complete with tube* Drive gearing is 
removable. Can be used in most sets. Cut: UJIF-3, 54.95* 

Color yokes, 70° for all around color CRT's. C«t:XIIC 
70, $12.95. 90° for all rectangular l‘J to 25" color CRT's, 
Cat: XRC’-VO, $12.95. 

Kit of 30 tested german turn diodes. Cat: 100, 99^. 

Silicon.rectifier, octal bused replacement for 5 AS4-5AW4- 
51J4-5Y3-5T4-3 V4-5Z4. With diagram. Cat: Roet-l, 99^ ea. 

7 11 , 90° TV bench test picture Lube with adapter. No ion 
I rap needed. Cat: 78P7, 57,99. 

Tube cartons ftAUfi etc,, size, 52.15 per 100, $5N7 etc*, 
size 52.5 5 per 100. 5U4CJB size 52.95 per 100. 5U4CI size 
£.03 each* 

Send for complete free catalog. Include 47? of dollar value 
of order for postage. 55 MINIMUM ORDER* Canadian 
cheek. fiVf dollar differential. 

ARCTURUS ELECTRONICS CORP. 

502-22nd St., Union City, N.J, 07087 Dept. 73 

Phone: 201 -UN 4-5568 
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Charlie's Broken Dream 


The Defeatist Attitude 


David W. Elbrccht If'ASVST 
8 Saint Clair St, 

Norwalk, Ohio 44857 


“Where’s that garden rake?” mumbled 
Charlie. It was dark in the basement and 
he turned on the light. As the naked bulb 
flashed on. Charlie was momentarily blinded. 
Then his sight returned. “I must have put 
it back by the furnace,” he answered him¬ 
self. 

Charlie went back by the furnace, near 
the hot water heater, and turned on another 
light, this one flourescent. Then he saw it. It 
returned to his memory again. There on 
the bench was that fifty watt cw transmitter, 
general coverage receiver, and speaker. Two 
coax cables snaked their way upward to 
the ceiling and out the hole drilled in the 
window casing. Charlie remembered. 

He moved toward the operating position 
with care, as if approaching a friend after 
many years, unable to remember his name. 
“It sees like only a few weeks ago. . 
he mused. Actually, it was years. Charlie 
sat down, fingering the key lightly, send¬ 
ing out a series of CO, CQ, CQ. “Pretty 
good fist,” he thought. 

Then he wanted to leave, but his hand 
was drawn to the switch of the receiver. 
Soon the sound of the 40 meter novice band 
reached his ears. “The rig still works. I 
wonder if I can still copy any code?” But 
he didn’t try. Suddenly he was gripped by 
a feeling of nostalgia for this hobby that 
once was his. He tuned the receiver up 
from the novice band to the phone band. 
There they were: rag chewing, working DX, 
handling traffic, and there was a phone 
patch. Then Charlie looked at the vfo he 
was never able to use, right next to the 
home-brew modulator which received the 
same fate. 

Charlie’s thoughts wandered to the day 
several years ago when he went to Baltimore 


to take lhe general test. He was nervous then, 
but thought he could pass the exam. “After 
all,” he remembered thinking, “didn’t Joe 
up the street pass it? Why can’t I?” But 
he didn’t. He vowed to return in a month 
to try again. That time he really felt con¬ 
fident. Failed. What was wrong? He had 
thought about going back a third time, but 
he never gotten around to it. It was kind 
of embarrassing. 

About a year after his novice license ran 
out, Charlie thought about selling his gear 
at one of the local radio club meetings. 
Somehow he just couldn’t bring himself to 
talk to the fellows, though. It was like he 
wasn’t one of the group. After all, if you 
don’t have a license, you aren't a ham. He 
had often seen his dipoles for 80 and 40 
meters hanging in the hack yard and felt 
they should be taken down. But it was an 
all day job to climb up that tree again; 
the garage roof wasn’t as sturdy as it used 
to be, either. The antennas weren’t too ob¬ 
vious, so he just pretended that they weren’t 
there at all. 

So the rig sat in a dark, unused corner 
of the basement, hidden behind the hot wa¬ 
ter and some old snow tires so Charlie 
couldn’t see it, just as his memories of his 
days on the novice band were relegated to 
some obscure recess of his mind, along with 
the dreams of a general ticket. But every few 
months, Charlie was drawn by fate to the 
basement where he was forced to remember. 

Charlie stood up and viewed the scene. 
Dust covered logbook, dog-eared handbooks 
and magazines, cobwebs guarding the t-r 
switch, and a few crickets scurrying from 
the transmitter cabinet. Charlie turned off 
the receiver and shuffled away. “Now, where’s 
that garden rake?” 
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A. Next higher frequency may be useful. 

B. Difficult circuit this period. 

Good: 1, 2, 5, 6, 9-13, 15-20, 26-28, 30 
Fair: 3, 4, 7. 8, 14. 21, 24, 25, 29 
Poor: 22, 23 


FRECK 


HAS THE 



The new Swan 260 is a complete transceiver in 
one package, with self contained AC and DC 
power supply and loudspeaker. It is designed to 
provide efficient, high quality communications in 
the five most commonly used amateur bands. 
Swan's well known engineering techniques lead 
to a high degree of reliability, tool proof perfor¬ 
mance and low cost. The power input is rated at 
260 watts P.E.P. single sideband and 180 watts 
on CW. The transceiver comes complete with AC 
and DC line cords, microphone, and carrying han¬ 
dle. 

Frequency Coverage: 

3.5 — 4.0 me. Lower Sideband 
7.0 — 7.3 me. Lower Sideband 
14 — 14.35 me. Upper Sideband 
21 — 21.45 me. Upper Sideband 
28 — 29.7 me. Upper Sideband 

Selectivity: 3.7 kc bandwidth 6 db down. Shape 
Factor, 6-60 db, 2.5:1 achieved with crystal 
lattice filter at 5500 kc, used in both transmit 
and receive modes. 

Distortion Products: 30 db. 

Receiver Sensitivity: better than Va microvolt for 
signal-plus-noise to noise ratio of 10 db. 
Audio Fidelity: flat within 6 db from 300 to 
3000 cycles, both transmit and receive modes. 
Frequency Stability: temperature compensated 
on all bands. Solid state oscillator circuits 
with zener regulation permits wide variation 
in supply line voltage without frequency shift. 
Antenna Matching: pi network provides wide im¬ 
pedance range for various antenna loads. Nor¬ 
mally 50 to 75 ohm coaxial cable is recom¬ 
mended. 

Dimensions: 13" wide, S'A" high, 11" deep. 
Weight: 24 pounds. ^ qq 
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Fig, 1. The remarkable radar tube. From the di¬ 
mensions of the quarter-wave lines that provide 
electrical and mechanical continuity, it appears 
this tube is designed to oscillate around 1200 MHZ. 
It comes with an 80 -ohm grid resistor, far too low 
for amateur applications. 


There is a term for something big, odd, 
anti not very useful, I heard it recently; it is 
“kluge/ Since I am writing about a thing 
properly called a kluge, naturally this is a 
bit of kluge copy. 

But hold on a minute ... a good idea is 
still a good idea even though it may be out 
of date, or obsolete a few times over. See 
Fig. 1. Here is our kluge, and it certainly is 
one of the most awesome things I’ve ever 
pulled out of a big box. 

This thing is a VT-158. Developed just 
before or early in WW 2, it is a UHF oscil¬ 
lator tube, with about two-thirds of the 
oscillator circuit inside the tube envelope. 
At peak powers in the 250 kw range and 
at frequencies in the order of 1000 MHz, the 
tube simply could not be constructed in an 
orthodox way. All that is a very interesting 
story, in which the development of the tube 
opened new technological fields, and the 
tube itself affected the course of WW2. 

But what can you do with it now? 


Maybe you can set it on your mantle as a 
conversation piece, (keep it away from child¬ 
ren; it’s full of vacuum and sharp edges) A 
museum might be interested, or it’s a rather 
fantastic thing to look at. Something like 
reading a chapter of a book on high-frequen¬ 
cy techniques. It’s a lesson in itself to simply 
work out why this tube is built the way it is. 
But how about this? 

Taking a fresh look, let’s recall some vacu¬ 
um tube theory. If we go to a lower fre¬ 
quency or think in dc terms for a bit, this 
amounts to one triode with the same amplifi¬ 
cation factor as any of the four triodes inside 
the envelope (since they are all similar) but 
with one quarter the plate resistance. 

We will have to measure the plate resis¬ 
tance, but the mu is simply a measure of the 
effectiveness with the grid competing with 
the anode in controlling the anode current. 
A ballpark figure is available by looking at 
the tube; since the accelerating field at the 
heater surface is the sum of the grid and 
anode fields, and the grid is about three 
times closet than die anode, the mu is about 
two or three. 

This teds us cutoff bias for class C opera¬ 
tion will be terrific. At 800 volts on the 
anode, grid bias should be in the 400 volt 
ballpark. Remember we aren’t using this as 



Fig. 2. Suggested schematic for an old idea power 
amplifier. Operating class C it should generate 
TV I as well as anything on the air, but it may 
be possible to operate linear quite effectively. 
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the manufacturer intended! That means we 
can use the same power supply for grid 
and anode, taking a little minus straight off 
the high voltage winding. 

We don't want to try a really high voltage 
because with the greater heater area and fan¬ 
tastic emission capabilities (250 kw peak) 
the anode resistance is probably quite low 
once we’ve defeated the space charge. Can 
we make an amplifier out of this? 

I think so. Its internal structure is a bit 
of an obstacle, and so we cannot use it in a 
tuned-line circuit. But on the lower bands 
the four triodes will get by as one, and you 
can even go to link neutralization again. 
Heater powder is a bit high, but, after all, 
you can pare that down if you don’t reduce 
the emission too much, and this old broad¬ 
cast engineer’s trick increases the life of the 
tube. 

Anode dissipation is a big question. It is 
probably several hundred watts, and the 
grids can run approximately white hot, so 
should be durable enough in amateur serv¬ 
ice. Just keep on remembering those 250 
kw peak power ratings! 

A proposed schematic appears in Fig. 2. 
Remember, this hasn’t been tried, yet, and 
is based largely upon an eyeball estimate of 
what the tube might do. Let us know how 
it works out! 

The VT-158 is available from United 
Radio. See ad on pg. 61. ■ 


Amphenol Opens Up the 
Parts Market 

As you walk in the door of your local 
parts distributor you may intend to buy a 
single component. But the distributor must 
bear many costs and wants to sell you ten 
or a hundred, all the same. This conflict of 
interest w*as resolved verv nicelv several 
years ago, by the idea of 'amateur privilege." 
That is, anybody with a ham ticket in his 
pocket could go to nearly any wholesaler and 
pick up what he needed at wholesale prices. 

Those days are gone. Discount stores sell¬ 
ing to anybody who walks in the door, rising 
prices and costs, the advent of big money in 
the TV, hi-fi, CB and automotive electronics 
fields have jointly confused the idea of “ama¬ 
teur privilege” until at this point anybody 
under 30 or so probably has never heard 
the term. 


Faced with competition and a grow ing 
consumer market, a few w holesalers and re¬ 
tailers have tried packaging as an answer to 
the sales problem. “Sell a pack of several; 
it’s not hundreds but it’s a sale which some¬ 
body is going to make” is the idea, and a bit 
of modern technology has provided an 
answer to the problem of inexpensively pack¬ 
aging things. The answer is the Bliste-Pak. 

Previous efforts have not been successful 
because the packages cost too much. But the 
Blister-Pak system has emerged as a fast, 
automatable system which packages items at 
the least possible cost. Prices need not be 
much above those of the fellow down the 
street who sells the same parts out of a dirty 
old box. And useful circuit data can be in¬ 
cluded in the package, compensating for the 
slightly higher prices and making up a very 
salable item. 

The result of this new approach, which is 
based on two years of market research, is 
appearing in the form of rotating self-service 
racks in distributors’ show rooms. If you need 
something, you go to the appropriate rack 
and choose what you need or a reasonable 
substitute, and when you’re done shopping 
you make just one trip to the counter. This 
Blister-Pak idea is likely to prove a really 
big boost in the parts sales business, and will 
offer greatly increased convenience to shop¬ 
pers. 

Amphenol is presently marketing 53 dif¬ 
ferent blister-packaged components, includ¬ 
ing a variety of connectors, directed to the 
needs of radio amateurs, stereo and hi-fi 
fans, and even CB’ers. There are also audio 
adapters, and even in-line lightning arrestors, 
with more to be added later. Free hobbyist 
booklets, provided on the displays, are de¬ 
signed for handy workbench reference. For 
more detailed information, contact Amphenol 
Distributor Division, 2875 South 25th Ave., 
Broadview, Illinois 60153. ■ 
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LETTERS 

Dear Wayne, 

On July 21, 1968 I was working on the 4*12 
shift. 1 left Bartow, Florida to return home in 
Lakeland at about 12:15. This trip takes about 15 
minutes at normal speed, so 1 judge that it was near 
12:35 am when I got home. 1 parked at the house 
and stepped out into the drive to take a look at the 
weather. It was very quiet and I could hear a 
strange noise as if there was a sharp breeze coming 
in. 1 looked up in time to see the cause of this 
swishing sound. 1 saw a disc about 20-25 feet ac¬ 
ross traveling from south west to north east at 
about 100-150 feet up. It was inclined slightly 
lower on the forward direction with a slight tilt to 
the right. It appeared to be of a fairly bright metal 
much like annodized aluminum. It had a black or 
dark ring about 4-5 feet in from the edge that look¬ 
ed to be about 2-3 feet wide. 1 got a good look at 
it for it was not going at a high speed. There was 
no other sound than the wind caused by the pass¬ 
age of this object through the air. Had it not been 
so quiet 1 would not have been able to hear it at all. 
i here was no light coming front it at all. but it was 
plainly visible in the reflected light of the street 
lights. Apparently I was the only person to see 
this one so I can onlv eive an unverified report on 
it. 

1 can give a verified report on an earlier sighting 
together with a drawing made by the four people 
at the time. I was the manager for the Bordon 
plant in Lakeland and attended a sales meeting in 
Clearwater with my office manager, sales manager, 
and the supervisor from the plant. When wc were 
driving back we saw a very bright blue light ap¬ 
proaching from the east. It appeared to be coining 
lower and the light got very bright. There was a 
very bright full moon and the road was almost em¬ 
pty of cars. As this object appraoched we stopped 
the car, shut off the motor and got out. It passed 
about 500 feet south of the road at an altitude of 
500 feet. I could plainly see the curved band of 
very bright blue light just aft of the nose on the lo¬ 
wer front. A series of very bright portholes exten¬ 
ded at midpoint of the body and appeared to go 
completely around the nose. There were two p-Ue 
glowing domes on the rear of the body. This ob¬ 
ject made no noise at all and l HERE WERE NO 
WINGS. It passed between us and the moon. Our 
observation point was between Tampa and Plant 
City on what is known as Dover Flats. As wc wat¬ 
ched the object which was traveling very slowly 
(perhaps 20 mph), it speeded up and disappeared 
in just a few seconds. We decided to each draw 
what we had seen without discussion. Below is the 
drawing as it appeared to us. Our estimates were 
very close, i have seen many odd shaped planes 
and blimps, but this was nothing like anything I 
have seen before or since. 



Andy Anderson W41DK 
Lakeland, Florida 


Dear Wayne, 

Very seldom do I write a letter to anyone, es¬ 
pecially to thank them for a service rendered. The 
service I am thanking you for is the much enjoy¬ 
ment 73 has provided me over the past few years. 

1 take all the popular amateur publications and I 
must say that 73 is by far the best. It seems as if 
the articles are very timely with projects I would 
like to build or information that I need on one of 
my own ideas. Just keep up the good work and 
print what hams want to know'. 

Bob Budsong WA4SLG 
College Park, Georgia 

Dear Kayla, 

Sorry, but just hafta send another one of those 
nice letters! 73 was the first publication that I got 
acquainted with after getting my Novice, although 
I had seen the others. I really appreciate 7 3, both 
editorially and technically. I realize that thousands 
of readers have a like number of ideas or desires, 
but I like the basic policy that 73 is ‘or us and not 
trying to establish some kind of ecclesiastical head¬ 
quarters. My two desires are that you continue to 
keep us advised as to what is pending in ham radio 
and stuff that we can read and build in order to ad¬ 
vance ourselves. My only complaint is that 73 
comes only once a month and should be twice as 
large! Hi! One other comment: whatever you do 
for tire Novice and new General now will be re¬ 
membered when we are Extras. Thanks so much 
for the efforts of the staff. 

L.E.Thompson 
Eau Claire, Wisconsin 

We could publish twice as many articles if the ad¬ 
vertising would support it. It is entirely up to you, 
the readers, to impress on the manufacturers and 
distributors that you are looking for their ads in 73 
and not in the other magazines. 

Gentlemen, 

1 wish to take this opportunity to compliment 
the entire staff of 73 Magazine for their efforts and 
dedication to Ham Radio, by the absolutely ex¬ 
cellent series of articles, "Getting A Higher Class 
License.'’ These articles have helped me personally 
and I’m sure untold thousands of other Hams in 
really understanding the “hows and whys” of our 
equipment. Keep up the good work. 

James Hall WA8SED 
Miamisburg, Ohio 

Dear Wayne: 

To kill some time, I happened to page through 
“The Index to Articles Appearing in 73 Magazine 
in 1968.” Articles such as “Tuning in on Bonadio’s 
Satellites,” “An Invisible Antenna,” “How : to 
Write for Service Information,” “1 Rode With the 
(excuse the expression) CB's,” and “A Space Com¬ 
munications Odyssey” really turned me on. In my 
mind, these types of articles are the ones that make 
your magazine very worthwhile and interesting. 
However, to keep you from getting a big head, I 
feel your construction articles usually are some- 
w'hat in left field, and I’m an Extra Class ham that 
likes to homebrew things. 

Leland L. Bahr, W9DRC 
Park Forest, Illinois 
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Open Letter 

The annual ARRL Board meeting will be held 
in May. It is now time to advise your Director of 
your wishes regarding matters to be acted upon at 
this meeting. 

There is an international telecommunications 
conference scheduled for late 1969 or early 1970. 
[hi 4 ; meeting concerns the L 11F'ATII . it is expec¬ 
ted that all amateur bands in that spectrum will 
come under extreme scrutiny and perhaps some 
drastic changes (or possible looses) will result. 

It is of vital importance that the usage of tite 
UHT/YHr be increased, and that the results of 
amateur communications on these bands be widely 
publicized, in all media. This is the year of YHF/ 
l [IF if we expect to hold these frequencies now 
allotted to us. 

it may be already too late, but the effort must 
be made in ARRJ. and the amateur bode. 

m *■ 

Probably the most effective demonstration of 

•m 

these frequencies can be made thru EMU commu¬ 
nications. This 1969 ARRL. Board of Directors 


should act to place ARK! in the strongest possi¬ 
ble position in this vital Held of amateur endeav¬ 
or. This 1969 Board must act. and quickly! 

In 1967. the \RR1 Board allotted the piddling 
sum of $1500 for an “ARRL Space Station.’" This 
ridiculous amount for such a worthwhile and nec¬ 
essary project is actually an insult to the fine YHF/ 
UHF work being done by others, 

ARRL should appropriate whatever is needed, 
even if it costs a hundred or more thousand dollars. 


to equip and to staff an adequate EM! ARRL sta¬ 
tion—if ARRL is to live up to its self-appointed role 
of leadership in amateur radio. 

ARRL must have such a station now to help 
others in this work and prove that ARRL is actual¬ 
ly interested in UHF/VHF work. ARRL’s attitude 
toward these frequencies has been less than enthu¬ 
siastic in recent years. 

m 

A state-of-the-art. legally-powered EMK station 
operated on a 24-hour basis by ARRL would sure¬ 
ly focus attention on these activities and would 
serve all amateurs world-wide in their efforts on 
Li ML—if onlv to listen to ARRI’s LML station, 
such as many do to WlAW, 

It is pathetic that ARRI with its many kilo- 
bucks in stocks and bonds has not already acted to 
build and si a IT an adequate IMF station. However, 
it appears that ARRL Board action will be neces¬ 
sary to force N<2 into action (there has been no vis¬ 
ible result of their 1967 directive) to put ARRL in¬ 
to the YHI/Ull field. Such ARRI. participation, 
lone overdue, should be immediate and totally ef¬ 


fective—and 1969 is the vear to do it. 

v 

It is typical of \RRL HO disinterest and tack 
of action that most of the marvelous work done on 
LML and other significant \ III /l HI work has 
been done by individuals or small groups without 
vast monetary resources, such as the ARRL has 


available. 

The 1969 ARRL Board should take action to 
force HO to support the NASTAR project (to 
place a ham station on the Moon on the first or 
second manned landing) which has NASA approv¬ 
al. ARRI should contribute money (insubstantial 
amounts), as well as technical and publicity aid to 
NASTAR. (Note: There is no reason why it 
should require Board action to get 110 to do such 
things, but since it does-it is up to the Board to 
take whatever steps are necessary.) 

If the ARRL Board does not take action (1) to 
provide funding for a meaningful ARRL LME facil¬ 


ity (2) to provide substantial monetary aid and 
support of NASTAR—then this Board will be short' 
changing the ARRL membership and amateur ra¬ 
dio. If ARRL is ever to take a positive stand on 
VHF/UHI, it is now. 1969. And. this Board must 
see the job done properly! 

Second only lo the ARRL Space project is the 
long-overdue staffing of an ARRL’s f ield Repre¬ 
sentative department. This was ordered done by a 
past Board but nothing has been heard of this di¬ 
rective since. ! here is a vast gap between ARRL 
HQ and the ARRL membership (in personal con¬ 
tacts) and an even wider credibility gap exists be¬ 
tween ARRI and non-member amateurs- This gap 
is widening. 

\RR[ i 10 (through Board action, if necessary > 
can subsidize (through partial or total payment of 
personal expenses) the attendance of incumbent 
and former ARRL elected officials such as SCM's, 
directors or vice directors, at every ham gathering 
from a local club to a hamfest or convention. 

An ARRL representative must be present to of¬ 
ficially "show the flag'' at every type of gathering 
where amateur radio and ARRL should be dis¬ 
cussed. 1 here are plenty of incumbent or former 
ARRL officials to handle this, and they should be 
accredited and equipped to do so. These ARRL 
Field Reps could collect information to be passed 
on to HQ or the respective ARRI officials, they 
could pass out ARRL literature and in general 
“pass the word” regarding ARRL. 

At the SAROC in Las Vegas this January, there 
were over 1000 persons registered from 33 slates, 
Canada and even some DX. The Pacific Division 
ARRI Director was present, circulated around, 
and held a meeting which was listed on the pro¬ 
gram. There was no ARRL booth or recognition 
on the display floor of ARRL or QST. ARRL 
QST was conspicuous by its absence in the pres¬ 
ence of well-staffed booths operated by 73, CQ 
and IIAM RADIO, plus QCWA, OOTC and MARS. 
There were no ARRL publications on sale at 
SAROC. The other magazines had elaborate dis¬ 
plays and material for sale. 

There are far too many licensed amateurs today 
who have little or no contact with ARRL. They 
do not even subscribe to QST. nor care about 
ARRL! They are ignorant of ARRL and it is 
ARRI s fault in (hat it is not officially represented 
at all ham gatherings. 

W hat can you do about these matters? If you 
agree that something should be done—write a letter 
to your Director and send copies to your Yice Di¬ 
rector and to ARRJ HQ-attention Secretary. Re¬ 
quest that your Director-representative take every 
action necessary to secure the adoption and success 
of these two important features—in 1969- 

Also. request that your director second or sup¬ 
port measures brought up by other Directors at the 
Board meeting that w ill lead to a more progressive 
attitude and total effort by ARRL and ARRL HQ. 

A recent check at 73 revealed that only three of 
the sixteen ARRL Directors subscribe to 73 Maga¬ 
zine so it is necessary for you to call these matters 
to their attention. Editorials in QST repeatedly 
state that the Directors are “your representatives 
and that they welcome your suggestions.” If tiiis 
is true, and \ ou make requests concerning this, 
then some action should result at the 1969 Board 
meeting (hat will be meaningful. 

A. David Middelton, W7ZC 
Former ARRL Director 
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. . . more Letters 

Dear Miss Bloom and Mr. Green, 

Since you have accepted an unsolicited article 
submitted by me, 1 hope that you will also accept 
this unsolicited compliment. The speed with which 
you reviewed and came to a decision upon my 
piece is something amazing in the annals of pub¬ 
lishing. Needless to say, 1 consider your payment 
more than adequate and perhaps about twice what 
the article is worth. Your timing was perfect, as 
earlier in the day your check arrived I had com¬ 
mitted myself to a new transmitter. The article 
won't pay for it. but it. does make a tidy down pay¬ 
ment on it. 

Again, thanks for your prompt Consideration 
and decision. I shall probably submit something in 
the future when 1 feel I have something to say and 
shall look forward to your efficient editing, even if 
vou have to tell me it isn’t worth its weight in sand. 

L.B.Cebik, W4RNL 
Athens, Georgia 

Dear Wayne and Kayla: 

I don’t know if the shortage of articles on FM is 
due to a lack of editorial interest, or a lack of con¬ 
tributors. I personally think that I'M as a mode of 
operation and things like repeaters will be the sal¬ 
vation of the ham w orld above 30 MC. At the N. 
E. Michigan hamfest, I attended an FM talk which 
included a slide show and recorded tape presenta¬ 
tion about the Tulsa Repeater. As a ham who, un¬ 
til recently, has had little or no use lor the VHF 
and UH1 bands, I was astounded with what the 
Tulsa group had accomplished. 

The recently formed “Great Lakes Repeater As¬ 
sociation’’ has (or will shortly have) a repeater for 
the metropolitan Detroit area members. 1 recent¬ 
ly obtained a Motorola 2M FM rig, and find that 
there is more to it than bolting it in and hooking 
it up. I here is not a lack of talent in this area for 
putting it in operation. I expect to have it in op¬ 
eration soon. 

But what about hams in other areas'. 1 How 
about a two or three month series on “Basic FM 
Theory?” True, there arc conversion and schemat¬ 
ic digests available from various sources, but they 
cover specific pieces of surplus gear. They are sad¬ 
ly lacking in basic information which applies to all 
FM gear. 

So may i suggest a few basic articles on FM the¬ 
ory, or at least a few questions and answers in the 
staff articles on getting the higher licenses. It 
would be a step in the right direction, and another 
chance to get ahead of QST! 

Keep the l ine magazine coming every month, 

Ralph O. Irish, Jr„ WA8GDT 
Utica, Michigan 

(Authors take note) 

□Bar 73 Staff, 

1 was fortunate to have several of your 73’s 
available to me with the study guide for iiiglier 
class licensing. By using them along with other 
material, I did pass the Advanced test with very 
little trouble. I cannot praise your articles enough. 

I'hev are written in a language that even I, a com¬ 
mon housewife, can understand. I especially ap¬ 
preciated the humor along with the serious. I 
thank you very much. 

Lyta KL7CSR 
Spenard, Alaska 


Dear Madame, 

On or about January 1, 1969, the premises of 
the Grumman Amateur Radio Club were broken 
into and the following listed equipments were 
stolen: 

Collins 32S-1 transmitter. Serial No. 10891 
Collins 75S-3 receiver, Serial No. 10779 
Collins 312-B-4 station control. Serial No. 52496 

Publication of this information will be apprecia¬ 
ted. It may be instrumental in the recovery of the 
loss. Please notify the undersigned or the author¬ 
ities of any information leading to the recovery of 
these items. 

Emmett Goodman, Sr., WA2JFA 
Grumman Amateur Radio Club 

Dear Wayne, 

Just a note to applaud your suggestion of a 
UFO net! Ham radio has needed something like 
this. If this doesn’t get picked up and something 
done about, we’d all better become CB’ers and give 
our ham bands to the highest crass commercial 
bidders. Waldo Boyd 

Geyserville, California 

ODE TO A HAM 

1 notice when some fellow dies 
No matter what he’s been 
Some saintly chap, 

Or one perhaps 

Who’s life was stained with sin 
His friends forget the bitter words 
They spoke but yesterday 
And now they think of a multitude 
Of pretty things to say. 

Perhaps, when I am laid to rest 
Someone may bring to light 
Some noble deed 
Or kindly act 
Long buried out of sight. 

If it’s all the same to you, my friends. 

Just give to me instead 
A clear frequency while I’m living 
And the QRM when I’m dead. 

Pete Fragale W8AEN 
Clarksburg, W. Va. 

UFO BOOKS 

UFOs: A New Look, published by N1CAP. This 
book gives dozens of well documented recent sight¬ 
ing cases and tells the inside story of the Condon 
“whitewash” report. If strange little men in “space 
suits” are not visiting our planet, then a lot of re¬ 
putable people have suddenly made up similar tales 
in many parts of the world. Absolutely fascinating 
book. $3.00 in U.S., $4.00 foreign. NICAi’, 1536 
Connecticut Ave,, N.W., Washington, D.C. 20036. 

The UFO Evidence (1964, 128 pages). Published 
by N1CAP at $5 U.S. and $7 foreign. Hundreds of 
carefully researched UFO sighting cases. This is the 
definitive book on UFO sightings by responsible 
observers. Can anyone remain a sceptic after read¬ 
ing this report? 

The UFO Investigator, a newsletter published bi¬ 
monthly by N1CAP, $8 per year, including mem¬ 
bership. This is the most unbiassed report on UFO 
sightings and events. Each issue is worth its weight. 

Projects Grudge & Blue Book Reports (USA I case 
histories and analyses) published by NICAP. $5 in 
u.S. and $7 foreign. One can only ask how, with 
reports like this to work from, our Air Force can 
pretend that UFOs aren’t there. 
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For Those Who 


and Other Hints 

Hams have found that \valky-talkies” can 
bo converted, with a little Yankee ingenuity, 
into low power 10 meter mobile units, trans¬ 
mitter sniffers for hunts, monitors, and other 
similar gear that doesn’t need much punch. 
A popular source of these mini-rigs for the 
money minded ham has been imported ori¬ 
ental gear that can often be bought on spe¬ 
cial sale for as low as five bucks a unit. 
Unfortunately, many of these units share a 
common structural flaw. In an effort to pro¬ 
duce the units as cheaply as possible, many 
manufacturers have the antenna screw in 
at the top. For the ham who parks his gear 
in the shack all day, this is fine, but the poor 
fellow who takes his out may find that that 
long light antenna grabs for trees and bushes 
like they were home. The next thing he 
knows he has an antenna broken off at the 
bottom or a plastic case cracked where the 
threaded antenna receiving piece is attached. 
All he can do is mutter that God shouldn't 
have made trees, electronics, or the Japan¬ 
ese. There is something that can be done 
before this happens (or after if you’re really 
stubborn). Take a piece of plastic, %" 



thick, cut it as shown in Fig. 1, and drill 
the required hole where the antenna will 
fit. The antenna support will help some if 
just set into position, but will be stronger if 


David B. Cameron WAAVQR 
324 S. River hills Dr. 

Temple Terrace, Fla. 33617 


cemented there. Two things to watch, the 
distance from the antenna to the side of the 
unit must be measured accurately to insure a 
good fit, and the hole for the antenna must 
be large enough to allow a sliding fit with¬ 
out much play. This may mean that if your 
antenna is an odd size, you will have to drill 
a small hole and enlarge it with a rattail 
file. Now, on the other hand, if you want a 
beam antenna, you’re on vour own! 

. . . WA4VQR 


Tip 

One of those necessary parts for the ham 
shack that is hard to remember when you 
are in the parts store is a new soldering 
tip. Like many hams, I have, for a long time, 
used short scrap pieces of large diameter bare 
copper wire (#10-#14) instead of com¬ 
mercial soldering tips. With the invasion 
of transistors in ham technology, I was faced 
with the choice of either burning my fingers 
with one of these constant heat soldering 
pencils or overheating the components with 
my large gun because the tips were too 
big and too hot for the circuits. I solved 
the problem by making tips with # 12 
wire, then taking about a two inch length 
of the same size wire, wrapping hail of it 
around the end of the tip and leaving the 
other half protruding. This forms an indi¬ 
rectly heated tip, with a lower temperature 
that can be varied by adjusting the length 
of the single wire that extends beyond the 
end of the loop, just as the temperature of 
the old-fashioned electrical soldering irons 
is controlled by sliding its moveable tip in 
and out. The tip can go into the smallest 
circuits, but won't sit on the bench smolder¬ 
ing when not in use. 



David B. Cameron WA^VQR 



Think 
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Since Gus is leaving for an¬ 
other DXpedition soon, Dave 
Mann K2AGZ will be the new 
custodian of the WTW. Files 
are in the process of being 
transferred at this time. Ad¬ 
dress all WTW correspond¬ 
ence to Dave at 1 Daniel 
Lane, Kinnelon, N.J. 07405 


For those of you who are not familiar with 
our WTW rules. In brief they are basically: 

1. Aii QSOs must have been since May 
1966, 0001GMT 

2. All QSOs must have been on one band 
& mode (SSB, AM, NBFM all considered 
phone) 

3. Separate WTW Certificate for the follow¬ 
ing: 

a. 100 countries on CW-28Mc WTW-100- 
28 Me CW certificate 

b. 100 countries on Phone-28 Mc-WTW- 
100-28 Phone certificate 

e. 200 countries on CW 28Mc WTW-200- 
28-CW certificate 

d. 200 countries on Phone 28 Me WTW- 
200-28 Phone certificate 

e. 300 countires on CW-28Mc WTW-300- 
28-CW certificate 

f. 300 countries on Phone-28Mc-WTW- 
300-28Me Phone certificate 

h. 350 countries on CW-28Mc WTW-350- 
28Mc CW certificate 

I. 350 countries on Phone-28Mc WTW- 
350-28Mc Phone certificate 

4. You can qualify for the above certificates 
on each ham band. But I have my doubts 
how long it will take someone to qualify for 


Gus Browning W4BPD 

that WTW-350-CW on 28 Me! But it is pos¬ 
sible for a real go getter to earn, lets say, 4 
certificates on 10, 15 and 20 meter bands. 

In looking over the claimed scores that are 
being submitted to me for our honor roll I 
can see the interest building up in quite a 
number of different bands and modes. With 
the very FB conditions on the various bands 
I can see a number qualifying for their 
next higher WTW award—One certain fel¬ 
low is getting very close to WTW-300 and I 
think he probably will have the cards on 
hand by next month and a couple of other 
stations are just behind him, so you see fel¬ 
lows—it’s possible to make WTW-300 in just 
a little over 2.5 years of operation and 
“going after” QSL cards. 

Any of you DX stations let me again re¬ 
mind you that there are many W/K stations 
that would like to become your QSL manager 
and many of these QSL managers actually 
pay to have your QSL cards printed them¬ 
selves. The idea of DX stations getting a 
stateside QSL manager should solve the prob¬ 
lem of QSL cards once and for all time. So 
pass the word around to your DX friends 
and tell them the many advantages of having 
a QSL manager. This would automatically 
eliminate the burdens of QSL’s to those 
who have trouble with both money and time 
in sending them out. 


THE WTW HONOR ROLL 


7 MHz—CW: 

14 MHz—CW: 


W4BYB 
W3W]D 
W8ZCK 

K4CEB 
W8EVZ 
W4CRW 
WA2DIG 
K8IKB 
WB6SHL 
W9HFB 
WB6NWW 
W50DJ 
WB2TKO 
WA9KQS 
W1ETV 


151 countries 

100 countries 

100 countries 

102 countries 
102 countries 

101 countries 
100 countries 
100 countries 
100 countries 
100 countries 
100 countries 
100 countries 
100 countries 
100 countries 
100 countries 
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K5BXG 100 countries 

K4ASU 100 countries 

WA6GLD 100 countries 

W2IJGM 100 countries 


14 MHz—Phone: K8YBU 

WB2WOU 

W4NJF 

WA5LOB 

W6MEM 

W3AZD 

XE2YP 

WB2NYM 


291 countries 
266 countries 
261 countries 
247 countries 
245 countries 
226 countries 
209 countries 
204 countries 


Following all at 200 countries: W1MMV 

K6CAZ 

K3YGJ 

W3DJZ 

W2PV 

PY3BXW 


W8BVF 

WA5DAJ 

W9KQS 

VK3XO 

W6YMV 

WB2RLK 

K2QOU 

WB2NSG 

K4GXO 

K1SHN 

W1SEB 

W4TRG 

WA40PW 

SV0WL 

W0SFU 

W3SEJ 

CN8FC 

VE3ELA 

VE6AKV 

K4YKW 

W60HU 

W8WAH 

WA0OAI 


192 countries 
187 countries 
161 countries 
153 countries 
150 countries 
138 countries 
125 countries 
122 countries 
120 countries 
111 countries 
i 10 countries 
106 countries 
105 countries 
105 countries 
104 countries 
103 countries 
103 countries 
102 countries 
102 countries 
102 countries 
101 countries 
101 countries 
101 countries 


21 MHz—CW: W40PM 

WB2UDF 

VE6TP 

WA6GLD 

W0RRS 

WA90TH 


100 countries 
100 countries 
J00 countries 
100 countries 
100 countries 
100 countries 


21 MHz—Phone: W40FM 

W6MEM 

WA2FQG 

WA5LOB 

WA5DAJ 

W9NNC 

W8WRP 

W2PV 

WB2RLK 

K5HYB 

W2VBJ 

K4VKW 

WB20BO 

K9PPX 

W6YMV 

WA4WTG 

WA0OAI 

WA1EUY 

VVA8VFK 


220 countries 
161 countries 
155 countries 
154 countries 
130 countries 
125 countries 
106 countries 
104 countries 
103 countries 

101 countries 
101 countries 
101 countries 
101 countries 
100 countries 
100 countries 
100 countries 
100 countries 
100 countries 
100 countries 


28 MHz—Phone: WA5LOB 

W6MEM 

WA5DAJ 

W2PV 

W2VBJ 

WB2RLK 

W4GJO 

W5YPX 


136 countries 
129 countries 
117 countries 

106 countries 
104 countries 
100 countries 
100 countries 
100 countries 


Great starts here for some very interest¬ 
ing battles in DXING. II I have your score 
wrong please drop me vour latest CLAIMED 
SCORES-not QSL cards-BUT WHEN you 
hit the next plateau in the WTW then you 
are to submit QSL cards to your WTW QSL 
check-point—if no point send them to me. 


We now have a WTW Check point for 
W2/K2 land: Peninsula Amateur Radio Klub, 
Foot of 25th. Street, Veteran's park, Bayonne, 
New Jersey 07002, 

MAIL ADDRESS: P.O. Box 531, Bavonne, 
N.J. 07002. 

Still looking for a good Club in Wl/Kl 
land—How about it fellows? Next month we 
will give the whole list of WTW check points. 

. . . W4BPD 


FOR BETTER COMMUNICATION 
INSIST ON A GAM ANTENNA 
MARINE-BASE-MOBILE 


GAM ELECTRONICS, Inc. 191 Varney Street, Manchester, N.H. 03301 
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USED MODEL 501 TV CAMERAS 



SI 60.00 FOB Hollis 

Each month we have a limited number of 
used TV cameras which we make available to 
hams at greatly reduced prices. These cameras 
were rented out for temporary surveillance 
jobs on construction sites, county fairs, con¬ 
ventions. etc. All have been checked out and 
are guaranteed for 90 days. Complete with 
vidicon and lens. 

Used Model 501 sale priced 
$160.00 FOB Hollis 

Don't delay* Only a few used cameras are 
available each month. For specifications send 
for our illustrated catalog. 

*New York City and State residents add local sales tax. 


VANGUARD LABS 

Dept. H, 196-23 Jamaica Ave., Hollis, N.Y. 11423 



SURPLUS WANTED 

Equipment with prefixes ARA, ARC, ARM, 
ARN, APA, ASN, ASA, APN, APR, ARR, 
ASQ, GRR, GRC, GRM, GPM, VRC, LPX, 
URA, CRR, URM, I SM, UPM, SG, MD, 
PRM, PSM, PRC, TMQ, TRM, TED, SPA, 
SRT, CV, Commercial equipment by: ARC, 
BIRD, BOONTON, BEND1X, COLLINS, 
MEASUREMENTS, H-P, NARDA, GR, 
SPERRY, etc.; TOP CASH DOLLAR PAID 
OH TRADE. WE STOCK yEW HAM 
G EAR. Write-Wire-Phone (813) 722-1843, 
Bill Slep, W4FHY. SLEP ELECTRONICS 
COMPANY, 2412 Highway 301 N., Ellen- 
ton, i la. 33332 


Wouldn't Your Ad 
Look Good in This 
Space? 

Write or phone for 
Ad Rates — 

603-924-3873 
73 Magazine 

Peterborough, N.H. 03458 


ADVANCED CLASS 

STUDY COURSE BOOK 

128 Pages of up-to-the-minute Simplified Theory 

RIGHT NOW! 

# 

to clubs who order 5 or more copies 


Name 



Call 


Address 

City 


State 

Zip 


S 

enclosed for 

copies of Advanced 

Class Book 
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{...de W2NSD/1 continued front page 4) 

amateur radio has been stifled, the country has 
suffered tremendously from a lack of engineers 
and technicians and has found it difficult to de¬ 
velop their communications and electronics indust¬ 
ries. 

In numbers we have strength and we need 
that strength badly. The time is drawing 
near when we will have to either fight for 
our frequencies or else watch them dwindle 
away as they have in the past. The time is 
here light now when we must organize our 
effort. What would our bands be like to¬ 
day if earlier amateurs had only made an 
effort to hold our allocations? through 
complacency and laziness our '‘leaders” 
managed to lose 70% of the 40 meter band 
and 65% of the 20 meter band. Both of 
those bands used to be a megacycle wide, 
you know. They were given up without 
a battle and look at the mess that is left 
of them today! 

What Can Be Done? 

Every amateur who has the interest to try 
and help can do something to keep us from 
losing more frequencies. Something can be 
done right now, today! Asa matter of fact, 
a month from now may well be too late. If 
every reader of 73 got on the air and talked 
one or two more amateurs into helping, the 
result would be a wave that could not be ig¬ 
nored. 

If we are going to get amateur radio back 
into a growing institution we must make a 
major effort to interest more youngsters 
in our hobby. We need growth. We need to 
sell high school students on the fun of ham 
radio. This can be done in several ways. 

First and foremost we need a strong cam¬ 
paign of national public relations and pub¬ 
licity. We need to have articles telling about 
the fun of ham radio appearing in Life, True, 
Look, Playboy and other national magazines. 
There are plenty of good ham writers and a 
wealth of material; all that is needed is one 
good man with PR experience and connect¬ 
ions to organize the project. A good man 
will not be inexpensive, of course, and this 
means that an investment has to be made.' 

Perhaps you feel as 1 do that national 
publicity for amateur radio is a respons¬ 
ibility ot the ARRL. They have the money 
right at hand to fund the project. They 
have the PR material at hand. They would 
seem to be the logical organization to 
work for the growth of ham radio. If this 


seems reasonable to you then why not get in 
touch with your ARRL Director and tell 
him that you want him to see that the 
League sets up a PR man or company to 
promote amateur radio. This is a very good 
time to dip into that over a half million 
dollars that is just sitting there in the bank 
and make it work for the survival of our 
hobby. 

The next Board of Directors meeting is in 
early May, so you have only a few weeks to 
make yourself heard by your director. You 
actually only have a few days because your 
Director is supposed to send all proposals 
that he is going to make to HQ 60 days or 
more before the meeting. There is only 
one Board meeting a year so if you put off 
getting in touch with your Director for a 
few days then it won’t make much differ¬ 
ence and you will have lost your chance to 
have your say and make tilings happen 
Perhaps you are not an ARRL member or 
the chap you work on the air turns out not 
to be a member. This is indeed likely, since 
only about 30% of the amateurs are ARR1 
members. This makes no difference. You 
can still have your say. Check in QST for 

tlie name and address of the Director ot 
your area and call him or write to him and 
tell him that you are not a member, but 
that if you get the action you want, that 
you will think a lot more about becoming 
a member. Everyone works a lot harder for 
the dollar he doesn't have yet, believe me. 
The League is hurting and hurting badly 
for members. I think they will listen to 
you. 

Writers like Jean Shepherd, K20RS, who 
has won the Playboy prize for three years 
running for humor, could be egged into writ¬ 
ing wonderful articles extolling amateur ra¬ 
dio. But someone has to organize the effort 
and see that the stories and articles are 
placed where they will do the most good. 
Bandel Linn, K8LAP, who has done cover 
cartoons for us and occasionally scabs a 
cartoon for QST, is a nationally known car¬ 
toonist and could turn out ham-oriented 
cartoons which would help make ham radio 
a household word. 

One good PR man with a reasonable bud¬ 
get could change the direction of our growth 
chart from the disasterous to the unpreci- 
dented. The ARRL Directors have for 
years been putting money aside for a rainy 

day. Is it going to get much more rainy than 
it is right now? If they just spent the money 
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their nest egg earned each year for PR things 
would spurt ahead. The stock market, on 
the average, has been advancing at about 
12 per year for many years now. 12% of 
$575,000 (last reported ARRL statement) 
would give $69,000 per year. 

The money is there to use and now would 
seem to be one of the best times to use it. 
The question is. can you talk your Director 
into getting off dead center and getting this 
money working lor ham radio? It is up to 
you to move your Director. Call him. 
Write to him. Talk to him if he sticks his 

4 > 

nose into a club meeting in your area. Put 

on the pressure. And if you don't get some 

action, give serious thought about getting 
someone into the position next year that 

will listen to you. With just a little interest 
and effort on your part you can make things 
happen. 

Washington Office 

For many years 1 have pointed out that 
amateur radio is weak because we have no 
representation in Washington. We are so 
far out on the FCC organization chart 
i lull most Commissioners are not really 
aware that we exist, much less are im¬ 
portant. When the Incentive Licensing pro¬ 
posals were sent in by the ARRL and hun¬ 
dreds of amateurs went to the trouble of 
writing in their opinions of the action to be 
taken, how much consideration did we get? 

1 he League Board wrote to the FCC asking 
for “leadership and guidance” and what 
did they get? 

We got just what we paid for and deserv¬ 
ed. We got shrugged off. Our problem was 
farmed out to someone who knew little of 
our problems and who, apparently, cared 
less. I here is no sign that the hundreds of 
comments filed on Docket 15928 were even 
read or noted. The end mish-mash was an 
amalgam of the RMTs filed and reflected 
little of the comments on the RM’s. 

The services of an attorney to file propos¬ 
ed rule changes with the FCC are needed and 
we have them in the body of the ARRL 
Counsel, W3PS. But amateur radio needs 
more than that. Far more. The seat of 
power in our country is in Washington and 
the seat of power in Washington is in Con¬ 
gress. The FCC works under the direction 
and funding of Congress and don't think 
that one person on the FCC staff forgets 
this for a minute. 

1 he system that is being used for getting 
action in Washington now is one that works 


and works well, whether we approve of it 
or like it or not, and that is the lobby sys¬ 
tem. Any group that has a common interest 
that they want to seriously protect goes 
to the trouble and expense of having some¬ 
one represent them to Congress. Most 
hobby groups that depend in any way on 
government legislation or direction have a 
strong lobby working for them in Washing¬ 
ton. 

You know very well about the work that 
the National Rifle Association has been 
doing. You have undoubtedly heard about 
the Aircraft Owners and Pilots Association. 

I remember a few years back when AOPA 
decided that they wanted a law made so that 
foreign pilots could use their radios when 
in the U.S. In a matter of weeks they had 
the new legislation through Congress. It 
took us years and the personal friendship 
of Barry Goldwater to get a similar bill 
through for ham reciprocal licensing. 

Lobbying is tightly controlled by law and 
it is highly illegal for the ARRL Counsel to 
lobby for amateur radio in Congress. We 
need a registered lobbyist in Washington for 
our own protection. We don’t need anyone 
terribly expensive. There are probably doz¬ 
ens of hams in the area that have had many 
years of experience in working with our 
government that would be proud to work in 
our behalf as lobbyists. I know that if 1 
had managed to round up something on the 
order of $20,000 a year with the Institute l 
could have had someone working full time 
for us in Congress and also with the other 
government agencies that influence our fu¬ 
ture. 

The next ITU frequency allocation con¬ 
ference is coming over the horizon and 
there are a great many things that amateur 
radio should be doing in preparation. One 
of the key points of pressure at a conference 
such as this is a solid U.S. delegation. This 
means that the delegates from our country 
must have orders from their agencies that 
amateur radio is to be protected. We did 
not have this support at the last conference. 
Amateur radio was last in line for frequency 
protection. Oh, there was a lot of beau¬ 
tiful oratory about the value of amateur 
radio, but when it came down to who got 
what in a frequency exchange, we came 
last every time. If we have Congress be¬ 
hind us you can bet that our order of 
importance will be much higher. 

What Can Be Done? 

Tell your ARRL Director that you and 
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your dub want him to see that the League 
opens a Washington office, even if it is 

in the bedroom of a local ham. Tell your 
Director that you want to be represented 
in ( ongress. Teil him that you want action 
now, not a study of the feasibility or any 
other put-off. Point out to him that all 
of the other users of radio frequencies are 
in there putting on the pressure not only to 
hold what they have, but to take as much 
of our channels as they can. 

Explain to your Director that with every¬ 
one else pushing against us and us not push¬ 
ing back, there is only one way that things 
can go. Let him know that you remember 
that this happened to us before in the past 
and that despite repeated assurances that 
everything would come out all OK, our 
amateur bands were cut to shreds. Ask any 
old timer what it was like when they lost the 
major portions of 20 and 40 meters. 

Remind your Director that at the last 
ITL meeting in 1959 most of the nations of 
the world officially requested serious cuts in 
our amateur bands and that only a most re¬ 
markable circumstance enabled us to put off 
the day of reckoning. Remind him that 
since that day the Asian and African coun¬ 
tries have gained control of the ITU and 

they are not amateur radio oriented. Re¬ 
mind him that India requested that the 
amateur radio bands be reduced to 20 kHz 
width. Tell him that the time is here, 
right now, for him to speak up at the 
directors meeting in May and demand that 
amateur radio have a lobby in Washington. 

The ARRL is the only organization you 
have. You decided that it should be 
this way when you supported only one 
organization. Now make that chosen or¬ 
ganization work for you. The Directors 
are supposed to run the ARRL and make 
the decisions. ou are supposed to guide 
the Directors in their actions. Guide... 
be heard...get action. 

SAROC 

A rter hearing how much fun everyone has 
had in the past at the SAROC Convention in 
Las Vegas. I decided that I’d better throw 
caution to the winds and make the trip. It 
turned out to be true...I did have fun. So 
did Lin. We laughed ourselves silly at Buddy 
Hackett and his dirty jokes... Lin won a few 
dollars on the nickle machines...! lost it back 
on the crap tables. We wandered all around 
Las Vegas, gawking at the giant Freudian ex¬ 
travaganza signs, unable to identify at all 
with the flashing lights and plastic. We got 


furious at the Brooks Rent-A-Car...oooooh, 
those scoundrels! 

The Convention was nice. I got a chance 
to talk with a few old friends and sold a few 
subscriptions. Everybody there turned out 
to already be a subscriber. 

On the way back to New Hampshire we 
stopped off at Aspen, Colorado for a little 
skiing. 1 do believe that they normally have 
the best skiing conditions in the world there 
at Buttermilk Mountain. Aspen is an old 
mining town and the prices are mining town 
prices. They have more lop notch restaurants 
per capita there than any place else 1 know, 
so perhaps it is worth the price. We skiied 
all day, soothed our sore muscles in a sauna 
in the evening, ate luxurious dinners and had 
a wonderful time. 

Back in New Hampshire we found the ski 
slopes worn to ice and dirt patches, the in¬ 
serting machine for renewal notices jamming, 
the furnace out, the plumbing frozen, the 
oifset press on its last legs, and other normal 
catastrophies. 

Your Club 

The club code and theory classes probab¬ 
ly need a lot more customers to keep busy. 
Where to get them? The obvious place is the 
local high school. You can interest fellows 
in joining the club and learning about ama¬ 
teur radio by inviting them to come to your 
club meetings. Have one of your club mem¬ 
bers in the school put meeting notices on the 
school bulletin board aski ag all interested to 
come out to a club meeting and learn more 
about amateur radio. And don’t forget to 
offer refreshments. 

Not all CB'ers are bad people and you 
might do well to get the club members who 
have C'B rigs to check the channels for good 
prospects to come to club meetings. 

Once you have interested newcomers in 
coming to your club meetings you must do 
all you can to make them welcome and make 
arrangements for them to quickly get to 
know more about our hobby. Have members 
with good stations invite them over for a 
demonstration. Show them some phone DX 
work, some VI IF, and perhaps some R ! I’Y. 
Let them see some of the gadgets that your 
members have built. 

Once your club gets into the swing of in¬ 
teresting new blood into our hobby, more 
and more ways will develop for getting inter¬ 
est stirred up. Pass along the ideas through 
the pages of 73 so everyone can benefit. 

.W2NSD/1 
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WE PAY CASH 
FOR TUBES 

Lewispaul Electronics, Inc. 

303 West Crescent Avenue 
Allandale, New Jersey 07401 

ANTENNAS • TOWERS • ROTORS 
NEW • USED • SURPLUS 

Hy-Gain Mosley CDR Newfronics 

Trisfao Kreco 

Mylar rope insulators Coax baluns 
One-piece to Complete Antenna 

Systems 

Also Deal in Surplus— 

Write tor latest list 

ANTENNA MART 

BOX 7 

RfPPEY, IOWA 50235 



Rules for the 1969 I.A.R.C. 

Propagation Research Competition 

(A DX Contest with a Purpose) 

CONTEST PERIODS: This year the contest will 
be run in two sections. CW/RTTY from 0001 GMT 
01 March to 2400 GMT 16 March. Phone from 
0001 GMT 29 March to 2400 GMT 13 April. 
OBJECTIVE: Work as many stations in as many 
different CPR Zones as possible. Countries do not 
count. Work your own Zone only once for Zone 
credit* 

BANDS: All bands, 1.7 through 30 MHz. 
EXCHANGE: RS or RST report plus your CPR 
Zone number, 

DUPLICATE QSO’S: You may work the same sta¬ 
tion as often and for as long as you wish. When a 
single QSO exceeds 6 minutes a new log entry shall 
be made for each 6 minutes or part thereof. 
LOGGING: Use GMT only. QSO’s may be made 
with stations not in the contest if ail necessary in¬ 
formation is logged. 

SCORING: 1 point for each QSO except in your 
own Zone. Multiplier 1 for each Zone on each 
band, including your own Zone. Total score is the 
sum of all contacts multiplied by the total Zones 
for all bands. 

CLASSES: Single operator-single band; Single op- 
erator-alJ band; Multi-operator-all band; RTTY- 
ali band; Mobile-ail band; All events-all band, 
AWARDS: Winners in each category will receive a 
suitable certificate or other award. All entries of 
100 or more valid QSO’s will receive a ( PR Cer¬ 
tificate. 

Logs and summary sheets may be obtained 
from IARC, Box 6, 1211 Geneva 20, Switzerland, 
or from L 1 Rundlett, 2001 Eye NW, Washington 
DC 20006. Logs must be posted by 1 June 1969 
to Mr. Rundlett. 




Over 283,000 QTHs 
in the U.S, edition 

$6.95 


Over 135,000 QTHs 
in the DX edition 

$4.95 


See your favorite dealer or 
order direct (add 25£ for 
mailing in U,S. T Possessions 


GET YOUR NEW 
ISSUE NOW! 




These valuable EXTRA features & Canada. Elsewhere add 
included in both editions! 50(:). 


• QSl Managers Around the 
World! 

• Census of Radio Amateurs 
throughout the world! 

• Radio Amateurs' License 
Class! 

• World Prefix Map! 

• International Radio 
Amateur Prefixes 


• Radio Amateurs' Prefixes 
by Countries! 

• A.R.R.L. Phonetic Alphabet! 

• Where To Buy! 

• Great Circle Bearings! 

• International Postal 
Information!. 

• Plus much more! 



RADIO AMATEUR 


■ .V 


Dept. B,4844 W. Fullerton Ave. 

Chicago, 111. 60639 

.j.l:.:.:, m & sx®■■■■■■ — at ■■,....... . 




WRITtfOR 

mi 

BROCHURlf 


Linear Systems Acquires SBE 

Linear Systems, Inc., of Watsonville, Cal¬ 
ifornia, well known in amateur radio for its’ 
“Century” and “Commander” mobile power 
supplies, has recently acquired the SBE ama¬ 
teur transceiver line. The acquisition of SBE 
is in line with the company’s objective of be¬ 
coming a principal factor in the amateur 
market. An improved version of one of the 
foremost products in the line, the SB-34 
transceiver, will be available in early 1969. 
Linear Systems intends to introduce other 
new transceivers, power supplies and acces¬ 
sories for the amateur market during the 
coming year, however the SB-34 will contin¬ 
ue to be an important part of the line for a 
considerable time to come. 


RAGS HAMFEST MARCH 29TH 

The Radio Amateurs of Greater Syracuse an¬ 
nual hamfest will be Saturday, March 29th, at the 
Song Mountain Ski Center near Tully. 10 AM ’till 
9PM; flea market, contests, tech talks, snacks, 
plus buffet dinner and main speaker. Come and 
have fun! 
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* cables 

* connectors 


* accessories 

* applications k 


CHARTS AND DATA ON EVERY TYPE OF COAX 

KNOWN TO MAN. 

INVALUABLE (VALUABLE) BOOK FOR THE HAM - THE LAB - INDUSTRY 
And everyone else that doesn’t want to have to keep a whole library on hand for ref- I 
erence. Or even worse, have to write to the manufacturer for coax specifications. I 

SEND ORDER TO: 73 MAGAZINE - PETERBOROUGH - N.H. 03458 | 


I 

1 

1 

I 

] 

I 


Dear 73, 

You are absolutely right. No reasonable person can stand being without your 
invaluable (valuable) Coax Handbook. Please drop everything else and fill my order. 
Note: I have friends in high places and wish to have copies of your epochal book for 
them. See below. 


Name 


Call 


l 

l 

I 

I 

I 


• Address^ 


I 


I 

I 

I 

1 

I 


City 


State 


Zip 


_ $3.00 enclosed for one Coax Handbook, postpaid. 

$3.00 apiece enclosed for extra copies of the Invaluable Coax Handbook for my 
influential friends. Send to the addresses attached Send to me 


I 


1 

I 


J 
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TOROID CORES 

Red "E" Cores-500 kHz 
to 30 MHz- (L — 10 


- 

OD 

ID 

H 


EACH 

r-200-2 

2*GQ M 

L25 ,; 

*55 M 

\ 

$3.00 

T-94-2 

*94 

.56 

*31 


.75 

T-B0-2 

.60 

.50 

*25 


.40 

r-49-2 

.68 

*37 

.19 


.50 

T-50-2 

SO 

.30 

.19 


,45 

T-37-2 

.37 

.21 

.12 


*40 

T-25-2 

,25 

.12 

.09 


.30 

1-12*2 

.125 

.06 

*05 


.25 

Yellow " 

SF' Cores-10 MHz 




to 90 MHz* a - B 




.95 

T-94-5 

.94 

,56 

.31 


T-80-4 

*80 

.50 

.25 


.80 

T-63-6 

*66 

.37 

.19 


.65 

T-50-6 

*50 

.30 

.19 


.50 

T-25-6 

.25 

.12 

.09 


.35 

T-12-6 

.125 

.05 

.05 


.25 

Black ■’W" Cores-30 MHz 




to 200 MHz- = 7 




.50 

1-50*10 

.50 

.30 

.19 


T-37-10 

.37 

.21 

.12 


.45 

T-25-10 

.25 

.12 

,09 


,40 

T-12-10 

.125 

.05 

.05 


.25 

FERRITE 

BEADS: .125' 

1 x .125", (L 
Notes Rkq of 

- WO. With Spec 

Sheet 4 

Application 

12, 

$2.00 


KILOWATT TOROID 

BALUN KIT: 

Still 

only 

$5.00 


EXPERIMENTER'S 2 CORE TOROID KIT—This famous 
kit contains cores wire, and charts so that you can 
make your own high modern inductors for hun¬ 
dreds of practical applications.: $1,50 

MINIMUM ORDER: $1.00 
Please Add 25* per order 
for Packing & Shipping 

AMIDON ASSOCIATES 

12033 Otsego Street 
North Hollywood, Calif. 91607 


THE DURA TOWER 

Designed specifically 
for the Radio Amateur 

• 60, 70, and 80 Foot Tiltover Towers 

• 30, 40, and 50 Foot Tiltup Towers 

• No guys—All Models Sell Supporting 

• All Welded Construction Using 55,000 
PSI Heavy Wall Steel Tubing 

• The Dura Tower Will Support Any 
Quad or Tri Band Beam and SURVIVE 
An 85 MPH Wind 

• Erection Aids Will be Loaned Free 
of Charge 

• Financing Now Available 

For More /nformafion on this low cost, 
high quality tower write 

DURA TOWER SALES 

Box 322, Angola, Indiana 46703 
Phone 219 665-2901 Eves Only 


Testing The 
Minilab 


Since we, as amateurs, are supposed to 
be able to make reasonable repairs on our 
equipment by ourselves, it behooved us to 
have enough test equipment on hand to 
find out what has gone wrong when disaster 
strikes. This can lead to a whole workbench 
full of expensive gear if it gets out of hand. 

A recent ad in 73 for The Minilab seemed 
worthy of investigation. When our unit ar¬ 
rived for test we found that it was the usual 
YOM size, but that it had a printed cir¬ 
cuit board and solid state circuits which 
made it not only a fine volt-ohmmeter, but al¬ 
so an rf field strength meter, an rf signal gen¬ 
erator, an af signal generator and a sub¬ 
stitution box for resistors and capacitors. 

The af generator makes it possible to 
check out any audio circuit quickly, whether 
it be in a transistor radio, the transmitter 
speech equipment, a hi-fi amplifier or pre¬ 
amp, or a commercial sound system. The 
rf generator is tuneci to 455 kHz and per¬ 
mits checking out the i-f system of most 
receivers. This oscillator can be retuned to 
500 kHz if desired. This also is useful in 
providing a bio injection for receivers which 
lack this function and will make even the 
little transistor short wave receivers capable 
of tuning in sideband signals or cw for 
you. The stability of some of these units 
can be something else though. 

Once you think you’ve located a faulty 
part it is invaluable to be able to switch 
in a sample replacement to see if it makes 
the circuit w ork right. The Minilab has these 
substitution components built in. 

Checking out a transmitter? Between the 
af generator and the rf field strength meter 
you can get a good idea of what is going 
on. There is a 9v battery output for testing 
transistor gear. 

The Minilab is extremely well built It 
uses a standard 9v transistor battery for 
powering the solid state circuits and two 
pencil light batteries for the oh inmeter func¬ 
tion. The price of $25 seems quite reasonable 
for a package like this. Quite reasonable. 
Available from DGP, Box 431, Taffrey, N.H. 
03452. 
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TEST EQUIPMENT 


MINIATURE TEST L \BORATORY 



AC Voltmeter 
Ohmmeter 

RF Signal Generator 
Resistance Substitution 
9V DC Supply 
Self Powered 


DC Voltmeter 
MilNammeter 
AF Signal Generator 
Capacitance Substitution 
RF Field Strength 
7V 3 "x 3%"x 3Va", \% lbs. 


Thanks to transistors and printed circuits you can 
hold this complete lab in one hand. Not long ago 
this would have been a whole shelf full of test eq¬ 
uipment. 455 kHz generator for aligning IF's, 400 
Hz generator for audio circuits. Plus a normal VOM 
and R & C substitution. Field Strength meter for 
tuning transmitters. Everything in one small box! 

Model SE-400 Mini-Lab - ONLY $25.00 

TRANSISTOR ROWER SUPPLY 



Worth its weight in batteries. Invaluable for testing 
transistorized or 1C gear. Saves its price in batteries 
for long range operation of radios, cassette tape re¬ 
corders, etc. 0-20 VDC @ 150-200 mA. Metered 
and regulated. 


The day oj the great big /neve oj 
lest e<fitifintent is past . made a mem¬ 
ory by modem transistorized !*(’ test 
*• 1 * 

etptipment. \oir a complete sen tee 
lab, i nr bid ins />' / and 1 1 signal genet- 

< r C 

ators. is built intt> a ease about the 
size of an old l OM! 

MINIATURE \K GENERATOR 



Mini-AF Generator for the laboratory or ham work 
bench. 10 to 100,000 Hz in four bands, sine or 
square wave. World's smallest. 7%”x 3%"x 4", 
2 lbs! Built-in AC power supply stabilized to 0.1%. 
The output is maintained at minimum distortion 
and constant level with FET oscillator and therm- 
ister and heavy inverse feedback. 

Model 6803 AF Generator - ONLY $59.95 


MIN1ATL I! I , 



SIG N A L 

TRACER 

This is by far the 
single most valuable 
piece of test equip¬ 
ment for servicing 
receivers and audio 
equipment. Built in 
meter for measuring 
gain of each stage 
under test. Easy to 
find weak or defect¬ 
ive stages. Output 
speaker built in or 
to VTVM or scope. 
No line cord since it 
is self powered. 


Model SE-100 Power Supply-ONLY $16.95 Model SE-350 Signal Tracer-ONLV $22.50 

Buy 0GP Miniature Test Equipment from 
Your Local Distributor or Order Direct Mail 
from REDLINE CO. JAFFREY, NH 03452 
Please allow a little extra for postage charges. 

Distributors: Write for our distributor prices 
Manufacturers Reps: We need you - Write 



P.0. Box 431 
JAFFREY, NH 
03452 
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NEW PRODUCTS 




Allied Solid-State Receiver 

This Allied Receiver, model A-2515, is de¬ 
signed for use by Short Wave listeners as 
Hams. The 5-Band AM/CW/SSB unit, fea¬ 
turing advanced solid-state circuitry, tunes 
all Amateur bands from 80\to 10 meters, 
international short wave, aircraft, marine 
and other short wave broadcasts and the 
standard AM broadcast band. Bands cov¬ 
ered are 150-400 KHz, 500-1600 KHz, 
l.6-4.8 MHz, 4.8-14.5 MHz and 10.5-30 
MHz. 

Of the 24 semiconductors in the circuit, 
two are Field Effect Transistors in the RF 
stage to provide exceptional sensitivity and 
low noise level. Four mechanical filters are 
used for sharp station separation; noise 
limiter and automatic volume control re¬ 
duce noise, blasting and fading. Built-in 
variable BFO and Product Detector give 
clear reception of code and single side¬ 
band. Visual tuning is made easy with an 
illuminated S-meter. The illuminated slide- 
rule dial has calibrated band-spread for 80- 
10 meter Ham bands. 

Other features are a push-pull audio stage 
with thermistor for low distortion, receiver 
muting connections and a headphone jack 
for private listening. Hquipped with dual 
power supplies, 117VAC and 12 VDC, the 
receiver can be operated from house cur¬ 
rent, cars, boats, trailers and at camp sites. 
Price of the receiver is S99.95. A separate 
speaker is priced at S9.95. Allied Radio 
Corporation, 100 N. Western Ave., Chicago, 
Ill. 60680. 


New 4-400A! 

Amperex has stolen the lead on the in¬ 
dustry with their new model of the popular 
4-400A tube. There are two big improve¬ 
ments in this new tube. First is the new 
mesh cathode which is not only significantly 
stronger than the older cathodes, but elimin¬ 
ates noise caused by vibration and reduces 
hum to better than —60 dB. Second is the 
anode made out of graphite instead of sheet 
tantalum. The high thermal capacity of gra¬ 
phite virtually eliminates any possibility of 
damage to the tube due to temporary over¬ 
load. Tantalum-sheet anodes are easily dam¬ 
aged by local overheating. 

The glass base model of this tube is the 
7527A and the metal shell base tube is the 
8438A. Both have the Amperex sintered 
glass base for strength and better heat distri¬ 
buting characteristics. Write Amperex, Pro¬ 
fessional Tube Div., Hicksville, NY 11802 
for complete data. Please mention 73. 


K3QDD Receives Scholarship 

Twenty-one amateur radio clubs in the 
Washington-Baltimore-Northern Virginia area 
have provided funds to the Foundation For 
Amateur Radio, Inc., for a $500 scholarship 
award. Richard Tavin, K3QDD, was awarded 
the John W. Gore Memorial Scholarship on 
the basis of his amateur radio activities and 
his high scholarship standing at Mil. Most 
laudable. 
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New Books 

Semiconductors: From A to Z by Dahlen. 
Published by TAB pt $4.95 paper and $7.95 
cloth bound. 272 pages, over 300 illustra¬ 
tions. Here it is, theory and practical appli¬ 
cation of every known type of semiconduc¬ 
tor, right on up through Integrated Circuits. 
Covers diodes, FET's, MOSFET's, tunnel di¬ 
odes, varicaps, photo-FET’s, light sensitive 
and emissive devices, unijunctions, field-eff¬ 
ect diodes, SCR and zener diodes, etc. Writ¬ 
ten for the average ham rather than the en¬ 
gineer. TAB Books, Blue Ridge Summit, PA. 

Handbook of Transistors, Semiconductors, 
Instruments and Microelectronics, Thomas. 
Published by Prentice-Hall, Englewood Cliffs 
NJ at $20 in cloth. This is more for the en¬ 
gineer. the circuit designer or the laboratory 
technician. It is a practical guide to semicon¬ 
ductor operation, formation, ratings, charac¬ 
teristics, circuitry and applications. If you 
work with semiconductors this book is im¬ 
portant to you. 

There are 62 specific symptoms of trou¬ 
ble in a V set, 14 color, 44 monochrome, 
and 4 sound. The TV Servicing Guidebook: 
Problems & Solutions, by Art N’argolis, pub¬ 
lished by TAB Books, Blue Ridge Summit, 
Pa., at $3.95 in paperback and $6.95 in hard 
cover, describes 30 separate trouble-shooting 
approaches which those 62 symptoms call 
for. Service TV sets quickly, eliminate waste 
motion, cut trouble-shooting time to the 
bone. This is a practical how-to-do-it book, 
lavishly illustrated. 176 pages and over 100 
illustrations. 

104 Ham Radio Projects for Novice & 
Technician by Bert Simon, W2UUN, pub¬ 
lished by TAB Books, Blue Ridge Summit, 
Pa., at $3,95 paperbound and $6.95 hard¬ 
bound, These are, for the most part, rela¬ 
tively simple circuits that will not strain the 
junk box severely. There are projects for 
80, 40, 15, 6 and 2 meters, as well as UHF 
projects for 220, 432 and 1 296 MHz. There 
are antenna projects, audio circuits, CW, pre¬ 
amps, preselectors, converters, and plenty of 
accessories. If you like to build or even 
think you would like to build, then this 
book will keep you busy for a long time. 


73 BINDERS 

Are your magazines falling down all the time? 
Our bright red binders will hold them on the 
bookshelf. Stamped in gold. Specify year. Only 
$3 each, but going up before long. Order. 

73 PETERBOROUGH NH 03458 


Reflect ornate' $Wft Brag* w/M*t*r, 30 1 QQOmc EX 
TD123/GKA4 CtamuHrpi er w 132 tubes boxed 1 NEW 
T3717AAPG26 Test 3 at for APG 26. complete NEW 
BC733F 1081 1 Qmr Converts to Satellite fletvr EX 
R346A/ARR26 14 Tub* 162 l74mc AM/ F W Reqvr L N 
CGIQ Control Box w !4 Tubes for R3 1 6A Recvrs ,EX 
C18 A R C Type 12 E quipment Control Box 
Weston Motor Model 843 Type 5, 500 0 500 ua 
T465/ALT7 2Q0W Xmittr 168 352mc w/2 6161 s 
T465 Schematic pp 1 00 Complete Manual pp 
7CS12 Xmitir Recvr Control Box with Speaker 
Joners No 574.23 MicrO rT ^#tch Double Coupler 
C1457 Control Box for R 550 ARFUQ Receiver 
C760B A Control Box for A RN 148&C Receivers 
C45 Control Qox tor flRCl. 4 & 1 2 Equipment 
6161 Tube w Connector* TOO Watt* to T2DOmc 
R101A, 4RN6 10G 175Gkc Receiver Four Bonds 
ID91B ARN6 4 rl Navigators Bearing Indicator 
AS313B/ARN6 Station Seeking Loop 100-l75Dke E 
1D1G9C APN12 3JPt CRT Scope Coax Swt NEW 
PP336 Main Power Supply for APRS Receiver 
PP337 APRS Klystron Supply for TN13Q r TN 131 
ID226 Panoramic Indicator for APRS Receiver 
Scope Xfarmer 1 950(^3 mo 5 FN Winding* 60cy 
SA325/U Coaxial Switch SP4T 28 V DC Motor 
Adaptor Cable PL25S to BNC Panel Socket 
F iL<eryiat* Insulating Rod '4" Dia by 7 V' Long 
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E. C. HAYDEN 


Box 294* Bey Saint Louts* 
Mississippi 39520, 
Prices: FOB Bay Saint Louis. Terms: Net* Cash, 



25KC MARKS! 

locate New Sub-Band $ 


Accurately! Four wires connect IG3 Divider to your 100KC calibrator to 
give 25KC marks. Circuit board Wa % 1 Va*\ Specify supply votfage 
— 3-300DC, 10 ma. [Lowest is best.) Send for IC-3, 57,25 postpaid. 


PAXITR0NIX INC. BOX 1038 (8) Boulder, Colo, 80302 


"LM" - NAVY FREQUENCY METER 
less Calibration Book $24.95 

Send for catalog No. 145 



JUIS, 






I*** 1fin,--- *■£ 


j-c i 


14i is 


What's with UFO's ? 


Check in the UFO NET 


on 14,300 kc 


WEDNESDAY NIGHTS at 9 om EST 



HAMVENT10N 

Dayton Amateur Radio 
Association 


Dayton,Ohio 45-405 
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CASSETTE TAPE RECORDER 

After testing a dozen different 
makes of cassette tape recorders 
we found that the Valiant was by 
far the easiest to use. The fidelity 
is good and the push button sys¬ 
tem outstanding. Has battery lev¬ 
el meter, recording level meter, 
jack for feeding hi-fi or rig, oper¬ 
ates from switch on mike. Great 
for recording DX contacts, friends, at tne movies, 
parties, unusual accents, etc. Use like a camera. 
Comes with mike, stand, batteries, tape. 

SPECIAL , ONLY $33,00 Postpaid 

24 HOUR CALENDAR CLOCK 

This beautiful clock reads 
the day, the date and the 
time in large, easy to read 
numbers. Set this on GMT 
and never make a mistake 
again on logging time or date. 8x3%x3%, brushed 
aluminum case. Synchronous self-starting move¬ 
ment, 115v 60 cy. Make your operating desk look 
outstanding with this new type of clock. 

24 HOUR CLOCK, $41.00 Postpaid 
12 HOUR CLOCK, $41.00 Postpaid 

TRAVEL-CLOCK RADIO 

Eight transistor clock radio, 
complete with clock, radio al¬ 
arm and slumber setting! Wei¬ 
ghs less than 1% lbs. Great 
gift for traveling friend or rel¬ 
ative. Batteries included. Tray 
opens to hold change, etc. 

SPECIAL, ONLY $24.00 Postpaid 

AM-FM DIGITAL CLOCK RADIO 

Here is something new—a 
digital clock (reads num¬ 
bers directly) plus sensitive 
AM-FM radio with AFC! 

Compare with $60 Sony. 

This is a wonderful radio for the bedroom or kit¬ 
chen. Transistorized radio. Antenna built in for 
local stations. Use outside antenna for distance. 

SPECIAL, ONLY $38.00 Postpaid 

DESK NAME-CALL PLATE 

Your name and call on a wal¬ 
nut grained desk plate 10" 
long by about 1" high. Up to 
20 letters and spaces. You 
can have your full name or 
your first name and call let¬ 
ters. Sorry, no zero available. 

Identify your station with a beautiful desk plate. 

SPECIAL, ONLY $2.00 Postpaid 





Send order to: 

REDLINE Co. Box 431, Jaffrey NH 03452 


Tape recorder 
24 Hour clock 
Travel clock radio 


Name 


Address 
City_ 


State 


Digital clock radio 
12 Hour digital clock 
Desk name plate 


Zip 


Transistor Circuit Guidebook 

Bad luck? Thirteen headings and up to 21 
circuits per heading hardly qualifies as bad 
luck. More likely it is good luck for the 
purchaser, since anybody purchasing this 
book should find interesting material in it. 

The circuits are supplied as schematics 
with parts lists and accompanying text. 
Their complexity ranges from a simple “rf 
Booster” circuit to complete systems for radio 
reception, hi-fi or counting and control pur¬ 
poses. Many of the entries are based upon 
manufacturers literature showing applica¬ 
tions tor recent solid-state products. 

Very complete information is included 
with some of the circuits, but others will 
require a bit ol research before construction. 
Many of the circuits appear instantly adapt¬ 
able to new projects. Ideas may be generated 
by looking, for instance, at schematics for 
50 and 100 watt transistor rf amplifiers, 
an FM tuner front end circuit which could 
be adapted to six or 2-meter operation, an 
IC IF amplifier, or a common-base dip 
oscillator. 

The intergrated-circuits application sche¬ 
matics (there are several of these) include 
a remote-control system, a low-noise ampli¬ 
fier, and three counter circuits. A decimal 
counter uses four bistables and ten NOR 
gates, but some ingenuity or careful reading 
may be needed to choose the appropriate 
IC’s for this one. 

A total of 104 circuits are presented in 
this handy 224 page book. Tab’ #470 Tran¬ 
sistor Circuit Guidebook is available at your 
dealer s or from TAB Books, Blue Ridge Sum¬ 
mit, Pa. 17214. Price is $6.95 hardbound or 
$4.95 in papex*back. 


Electronic Circuit Design 

Modern Electronic Circuit Design, by James 
D. Long. 284 pages; 170 illustrations. 
McGraw-Hill, $12.50. 

Something very interesting is happening 
in electronics. The business is getting very 
complicated, and so is the hobby, but modem 
writers are finding better ways to present 
the subject. One change appearing in recent 
years is the development of approaches to 
the subject that are intermediate in diflB- 
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culty between the no-math elementary ap¬ 
proach (almost useless to anybody working 
at a level above that of wire-man) and the 
thorough-going network- and system s-ana ly¬ 
sis engineering approach. 

Here is an example of this trend. The 
first real-circuit problem appears on page 3, 
and after two additional chapters of intro¬ 
ductory material your attention is brought 
to one of the most basic facts of practical 
design: the behavior of real components. 
How are thev different from their ideal 
counterparts? in many ways: parasitic prop¬ 
erties, humidity effects, ageing, for instance. 
One valuable but not very obvious example 
is the difference between tolerance and sta¬ 
bility of a capacitor. 

; jater chapters deal with equivalent cir¬ 
cuits, transistor limitations, operating-point 
stabili 2 ation (a vitally important matter, if 
the circuit is to be reliable), and finally 
amplifiers and switching circuits. 

Long’s approach requires less math than 
good technicians are expected to under¬ 
stand, and the book contains many worked 
problems chosen to resemble real design 
problems. If you are feeling frustrated by 
experiences with circuits you’ve picked out 
of a book, or would like to work up some¬ 
thing that’s really your own development 
(and this is easier than you may believe) 

this book deserves vour attention. 

* 


Test Instrument Projects 

101 Easy est Instrument Projects, by R. 
Brown & \Y. Kneitel. From H. W. Sams & 
Co., 1968. $3.95 in paperback. 

If you are interested in simple test instru¬ 
ment projects, here are a hundred and one 
suggestions complete with three handy sub¬ 
stitution and color code tables. 

Their complexity ranges from a simple 
battery-and-lamp continuity tester or a very 
basic signal tracer circuit through a more 
elaborate transistor checker and some power 
supplies to a metal locator, several test oscil¬ 
lators, and frequency calibrator circuits. 

The projects listed in this book really are 
easy. All are simple, and additional data 
provided by the authors includes some hints 
and suggestions on parts substitutions. 


Announcing another 

^ exciting"FIRST” 

..SOLID-STATE 
TV MODULES! 

BUILD A VlDICON TV CAMERA IN A JIFFY!! 
PREVIOUS TV KNOWLEDGE NOT REQUIRED. 


! rl 


V 


• Totally encapsulated for trouble-free operation. 

• Compact sixe; IV * 2 ’V x I 1 ' appro*. 3 ox. average weight, 

• Each module replaces entire camera section.**!,e., complete 
video amplifier, vertical sweep, horij, sweep, RF asc*, etc* 

• Perfect for amateurs, experimenters, students, industry, etc* 

• Assemble complete camera in 3 few hours! Only 5 modules 
required. Designed to work w,rh standard 1 M vidicons and 
focus*deflectton kits* 

• Each module complete with 00 k up instructions. Fully 
guaranteed 90 days from date of purchase! 

• Build completely modularized camera or replace trouble 
sections of existing cameras with as many modules as needed. 

Video module - $20 Vert, module - $15 Horiz. module *■ $15 
RF Osc. module - $10 HV module ^ $10 

Send for complete details on these new vidicon camera modules 

plus our latest catalog fu! ly describing our extensive line of TV 

camera kits, plans, coil kits, vidicons, lenses, etc. (t J s FREE. 

ATV Research 

137H £ BROADWAY, NORTH DAKOTA CITY, NEBR. 6B73I 



2 Element 

QUAD 

FOR 10 - 15 - 20 

The JOG A QUAD ' II rated at t K A AM and 2 
KW P E P, SS8 Features a single feed ime Enjoy 
maximum forward gam and very low SW'R over the 
full bandwidth The unique shape allows proper 
element spacing for all bonds. St it easy to assemble 
and wmds up to 100 iVtPH, IY$ light weight 

with only a 4‘ 6’“ boom length. A brochure with 
further information is free tor the asking 


PRODUCTOS 


CALLE 50 X 45 MUM. 431 
MERIDA* YUC„ MEX. 




T R A N S K E Yitm) 

$34.95 

Postpaid 
.Electronic Keyer and Monitor 



^Transistorized; relay output. 

+ Key built-in; wired, ready to operate. 

+ Continuously variable speeds 5*50 WPM. 
+Penlight cells or 6V external source* 

+ Key contacts adjustable. 

+ Push switch on back, automatic or semi-auto¬ 
matic operation* 

+ Dot-space ratio adjustable. 

+ Variable tone control on monitor. 

-i-Keyer 3%xS%x1%* Weight 2 lbs. 
TUnconditional one year guarantee. 


W6PHA - GLOBAL IMPORT CO. 

BOX 246, EL TORO, CALIF. 92630 
























































Variable capacitors with ranges 
from 3-19 pf through 10-365 pf 

All models in slock for immediate delivery 
— 1, 2 and 3 sections... PC board and 
chassis mounting types... direct and 6:1 
turning ratios. Prices from $2.31-$9.75. 


Write for full line catalog. 

J.W. MILLER COMPANY 

5917 So. Main St. ■ Los Angeles, Catif. 90003 

AVAILABLE NATIONWIDE FROM 
DISTRIBUTORS AND MAIL ORDER HOUSES 



BACK ISSUE GUNSMOKE ! 

30, count ’em 30, stupendous tremendous 
(more handbooks than magazines ) fascinat¬ 
ing enormous devastating incredibly ener¬ 
vating back issues of 73.. 


ONLY $5.00 

p o st p a id worldwide 

Ye$.„ye$*.*ye$*,*here is a 

g olden opportunity to 
low your mind on 30 
back issues of 73, You 
send us $5 in negotiable 
securities, cash or check 
and we will send you an 
unbelievable miscellany 
of thirty different (all 
different) back issues, 
all from the 1960-1966 
era. These are all rare 
collectors items. Every 
one could likely be wo¬ 
rth a fortune to you. Who knows, you might 
even find a rare January 1961 in this pilot We 
don't even know what is in these packages. To 
keep costs down we have had these magazines 
packed into sloppy bundles by the Chimps 
from Benson's Wild Animal Farm (nearby). 
Watch out for banana skins. —If you want 
specific issues of 73 they are available at the 
low low (high) price of $1 each. Unless we 
don't have them, in which case the price is 
higher. —How about sending a bundle to a DX 
friend? Back issues of 73 are worth their weight 
in unicorn dung in most countries, —Money 
received without a shipping address will be used 
for beer. 
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FM Receivers 

Frequency Modulation Receivers , by A. B. 
Cook and A. A. Lift. Prentice-Hall Inc., 1968. 

This 527 page book is a thoroughgoing 
discussion of wide-band FM circuit technol¬ 
ogy. It is based upon an unusually small 
math background, not including any calcu¬ 
lus, which will make it accessible to many 
radio amateurs and to service workers in¬ 
terested in this key part of the commercial 
electronics field. Wideband FM is a very 
elective system for conveying speech and 
similar signals, and after looking at this 
book I begin to see some of the reasons 
for its good reputation. 

Most of these appear in the first three 
chapters of the book. These are, respectively, 
“Introduction,” “Interference,” arid “Noise.” 
Following this opening the writers proceed 
to discuss, one part at a time, the basic 
circuit sections common to all FM receivers 
(good designs are invariably superhets, but 
there is some variety of FM detector cir¬ 
cuits). The last three chapters deal with tun¬ 
ing indicators, some miscellaneous topics, 
and with stereophonic broadcasting. Cover¬ 
age of all topics is quite complete. 

If you are interested in wideband FM 
for communications purposes, as a hobby, 
or if it plays a part in your career, this 
book certainly deserves your interest. 


Bench-Tested Communications Projects 

What is the difference between a bench- 
tested communications project and another 
project that is not bench-tested? Maybe it 
is in the excellent photography, or perhaps 
in this book’s good choice of subjects that 
are interesting, useful and not too hard to 
build. That is a rather hard mix to achieve, 
in real life. 

The book is broken into four general sec¬ 
tions: Experimenters’ Delights, a set of six 
assorted circuits of general interest; Com¬ 
munications Capers, several projects interest¬ 
ing to hams and to CR’ers; Better Listening 
six circuits useful to anybody who is listen¬ 
ing on the ham or shortwave bands, and 
Workbench Wonders, three test circuits and 
some good suggestions on using subassembly 
construction when making up new gear. 

All the circuits described in this book 
have been published previously , and its edi¬ 
tor, Julian Sienkiewicz of Radio-TV Experi- 
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menter and Elementary Electronics, lias per¬ 
sonally worked with them. This complete 
collection of construction articles is available 
from the Hayden Ilook Co., Inc., 116 West 
Fourteenth St., New York, N.Y. 10011 and 
is very reasonably priced at $3.25. Ask for 
their book —0788, Bench-Tested Communi¬ 
cations Projects. 


Data Book 

Data Book for Electronic Technicians and 
Engineers , by John Lenk. From Prentice- 
Hall, $7.25. 

If you are working in electronics, or have 
more than a passing interest in designing 
and building your own circuits, you might 
examine a copy of this book. Its writer has 
tried to sort out from all the thousands of 
possibly interesting or useful facts, charts, 
tables, and equations, the ones that are 
basic or specially interesting. He doesn’t 
claim to meet all requirements, but has 
tried to supply a generally useful collection. 
I would say he has succeeded. 

Chapter 1 is a review of the appropriate 
mathematics. It is not difficult mathematics, 
and the pages are not cramped full of tightly 
packed little bits of information. Following 
this are sections on passive circuits, and 
the components used in passive circuits. One 
chapter goes to AC concepts, another to 
antenna and transmission line data. Vacuum 
tubes are covered well, but transistors are 
hardly mentioned. There is a large appen¬ 
dix of tables, symbols, and some math func¬ 
tions. 

Placing equations and other data very 
close to diagrams representing the system 
described is a nice idea that could get more 
frequent application. I 'here is an unusual 
amount of explanatory text in (his book, 
and that is a successful variation, too from 
some common practice. 

The book is oriented to the needs of com¬ 
munications, rather than of industrial or 
control type circuit workers. 


DUAL GATE MOSFET 

PRE-AMPS 



to 175 MHz. $19.95 ppd. 

to 300 MHz. $23.95 ppd. 

to 400 MHz. $27.95 ppd. 

to 450 MHz. $31.95 ppd. 

• Available from 5 MHz. to 450 MHz. Bandwidth is 
approximately 3% of frequency. 

• Voltage gain 30 to 40 DB depending on frequency. 

• Two Dual Gate MOSFET amplifier stages with each 
having a tuned, input and tuned output. Each Dual 
Gate MOSFET is actually an integrated! cascode cir¬ 
cuit thus giving you 2 cascode circuits equivalent 
to 4 triodes. 

• Exceptionally low noise (2.5 DB at 175MHz.), great¬ 
ly reduced cross modulation and 10 times the dy¬ 
namic range (signal handling capability) of the best 
bi-polar transistors. Also superior to preamps using 
junction FETs and Single Gate MOSFETs, 

• Internal connections for high Impedance AGC or 
manual qain control if needed* 

• Type BNC Input and output receptacles for minimum 
loss at UHF. Standard impedance is 50-75 ohms, 

• Carefully tuned at our laboratory with sweep genera¬ 
tor and oscilloscope for the best bandpass character¬ 
istic. 

• Full! wave UHF diodes protect input transistor. 

• Operates on 6 to 16 volts DC, 5 to IS Ma* 

*New York City and State residents add local sales tax. 

VANGUARD LABS 

Dept. H 

196-23 Jamaica Ave., Hollis, NY 11423 


Tell our advertisers 
you Saw it 
in 73 



GIANT 

ONLY $24.95 

Post paid 


NUMBERS—2-1 HOUR DESK CLOCK 

Can be read from 1 5 feet in a dense fog. 
Available in Charcoal Grey, Coral Red, Light 
Blue, White or Brown. It you don’t specify 
we will send one at random. They are afl 
beautiful. 12 hour movement also available. 


REDLINE Co., Box 231, Jeffrey, NH-03452 
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THINKING 1296mc? 

The APX-6 converts into a 121 5 - 1300 me 
Transmitter'-Receiver. Get up there with the 
moon-bouncers! Uses cavity oscillator, 2C42 as 
xmtr, 2C46 local osc, IF 60 me. Size 13” x 
13” x 10”, weight about 35 lbs. 

Used, ex condition, less tubes: $31.95 

THINKING fax 

HAM-FAX is growing rapidlyr Why not join in 
the fun? Or perhaps you're interested in look¬ 
ing in on the weather satellites directly? The 
RD-92 facsimile recorder uses a direct stylus on 
specially-treated paper. Copy size is J2'x 18%”. 
Wt 75 lbs. Complete with 250 sheets of paDer. 
Used, excellent condition: S175J0 

THINKING RTTY 

Teletype Polar Relays. Type 255A (236 ohms) 
or 215A (90 ohms). Please specify. $3.95 
Teletype Transmitting Distributor for perf tape. 
TT57/FG, Used, excellent condition. $32.50 



SHOP,ik. 

,138 WATER STREET, SO. NORWALK, CONN. 


TEL: 203-866-3557 




OFFERS 


THE DRAKE 
T-4XB 

TRANSMITTER 


The Drake T-4XB offers many fine features , * . 
Solid state linear permeability tuned VFO with 
1 kc read out and 100 cycle stability, 80 thru 
15 meters completely and 28.5-29.0 me of 10 
meters with crystals supplied, Transceives with 
R-4, R-4A, or R-4B Receivers. VOX or PTT, 
Operates SSB/AM/CW. Conservative input 
power rating; 55B & AM-200 watts PEP, CW-200 
watts * * . Plus many other features . . , 


T-4XB Transmitter 
AC-4 AC Supply 


ALSO IN STOCK 

R-4B Receiver $430,00 

and other Drake accessories 



We also have a large selection of used 
equipment. Write for Latest Complete List 


Swutd RADIO 

BOX 893 CONCORD NH 03301 

FONE 603-225-3358 


Modern Electronic Troubleshooting 

Would you like a really complete book 
on troubleshooting electronic circuits? A 
book which is written to be used? Probably 
most technicians and engineers who are 
working with electronics gear could use a 
look at I iiis remarkably thorough book 
which manages to convey a lot of basically 
useful information without getting very theo¬ 
retical. It starts with some ideas about 
checking diodes and transistors, spends a 
chapter on printed circuits, another on ca¬ 
pacitors, and then goes into more general 
material. 

This includes TV circuits, of course, and 
transistor radios. Two-way mobile gear is 
well covered, too. Certain types of problems 
receive special attention, and the entire 
text is scope-oriented simply because the 
oscilloscope is an indispensable tool for any 
serious serviceman. Since not all workers 
can invest large sums in the modem trig¬ 
gered sweep scopes, one chapter describes 
the installation of a transistor circuit for 
conversion of any inexpensive repetitive- 
sweep scope to a triggered-sweep instru¬ 
ment. There are chapters on other items of 
test gear, as well, adding up to 23 chapters 
in all. The illustrations are very good. 

The price is $4.95 in paper but serious 
workers will probably prefer the $7.95 hard¬ 
cover edition, which will stand more use. This 
book is a Best Buy, ask for their book #474, 
Modern Electronic Troubleshooting , from 
TAB Books, Blue Ridge Summit, Pa. 17214. 
But before you send for it, check your local 
distributor’s shelves. 


Modern TV Waveform Analysis 

Should you be interested in TV servicing? 
Yes, and there are two good reasons. If 
there is any clear example of a complex 
technology appearing in people’s homes, it 
is TV circuits. Those who feel TV program¬ 
ming is deficient in value must agree the 
technology that brings it into the living room 
is a remarkable achievement. 

And another reason is that many ama¬ 
teurs are becoming interested in TV and 
TV-type transmissions, A study of the appro¬ 
priate theory, even a careful and complete 
study, cannot develop the familiarity that 
comes when you try to understand what hap¬ 
pens when the circuits do not work. This 






















ham: 

v-o-m 

20,000 • 

OHMS/VOLT 

The only low priced 
V-O-M with a 5000 
vdc range! 


Name - 

QTH - 

City __State_Zip.- 

REDLINE • JAFFREY - NH - 03452 

ORDER TODAY 

Ohms: 12K, 120K, L2M* 12M 
dc mA: *05, 5, 50, 500 
dB: 0, 14 f 28, 34, 40 
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dc volts: 2.5, 10, 50, 250, 500, 5000 

ac volts: 10, 50, 250, 500 @ lK/volt No taxes anywhere Plus 90£ shipping 


is the acid test. It sorts out the fellows who 
read one book so many times it’s engraved 
on the skull, from those who look around 
more generally and find out how the cir¬ 
cuits work. 

One good book for the serious TG worker 
is Modern TV Circuit & Waveform Analysis, 
by Stan Prentiss. Stan’s key idea is, what do 
you see if you look at the circuit with a 
good scope? Appropriate test gear is as¬ 
sumed throughout, which is a necessary as¬ 
sumption for the serious worker and a sim¬ 
plifying one for the man who is seeking a 
better background. 

Chapter 1 discusses the basic waveforms 
and the circuits in which these waveforms 
are observed. Eight following chapters dis¬ 
cuss the operation, adjustment and servicing 
of the basic circuit groups in TV sets. The 
color TV circuits should have received 
stronger emphasis in the Table of Contents 
since a quick glance could suggest the book 
does not treat this subject. Actually, it comes 
up in several chapters and Chapter 9, 
Chroma Circuits, is entirely devoted to this 
subject. 

And Chapter 10 discusses troubleshooting 
solid-state circuits. It starts with notes on 
circuit design and continues to sections on 
locating defective parts and general trouble¬ 
shooting procedures. Finally, several charts 
suggest approaches to common problems, 
and some schematics of solid-state TV sets 
are also included. 

Ask for TAB book $476, Modem TV Wave¬ 
form Analysis, at your local dealers’ or 
from Tab Books, Blue Ridge Summit, Pa. 
17214. 


NEW G&G CATALOG) 

’ -■>” _ * W 

MILITARY ELECTRONICS 



24 PAGES crammed with 

Gov’t Surplus Electronic 
Gear—the Biggest Bargain 
Buys in America! It will 
pay you to 

SEND 25(1 

for your copy—Refunded 
with your First Order! 


BC-645 TRANSCEIVER, 15 tubes. 135 to 
50G Me. Easily adapted fur 2 way voice or 
code on Ham, Mobile, Television Experimental 
and Citizens' 13 4 mis. With Lubes, less power 
supply in factory carton. Q c 

Brand new ..... ^ * thM 


SPECIAL PACKAGE OFFER: BC-645 

Transceiver. Dynamotor and all accessories. 
including mountings, UHF Antenna Assemblies, 
control box, complete, BRAND NEW .. 



$ 26.93 


AN/APR-4Y FM & AM RECEIVER 


High precision lab instrument, for monitoring and measuring 
frequency and relative signal strength. 38 to 4000 Mr in 5 tun¬ 
ings ranges. For 110 V 60 cycle AC- Built-In power (All CQ 
supply. Original circuit diagram included. Checked 

nut, perfect. LIKE NEW ... . Wll 

All Tuning Units Available for Above 

SCR-274-N, ARC-5 COMMAND SET HQ! 


f r#«|u#ncy Hanflip 

P ECE 1 VE RS, Comp 1 e-e %vith T ut>et 

190 550 Kc ... .60 453 . .«.*,18.95..... .. $23 50 

3-6 Me .. . „.BC 454 $16 50, .$21.50 - 

6 9.1 Me_ _ ,.SC 455. .. $14.95 . .. $19,95 

1 .53 c. .....g<1 >. .Ft"25,.-.- i.m $21 50, 


T ype 


E icellent Used Like Nev, 


Rrarui 
Ml 


* r-» ■ ■ m-h r-r-rw- «•* ■»+■!) ■» h 


Tift b ■ t w -m 


p-MDitit 


TRANSMITTERS Complete with Tubes 

4-5,3 Me,.... . . . .BC 457 .. £ 6.95.. . ..£11,95 

5 .3 7 Me . SC-450 . 6,9b ... . . £12,95 

7 9.1 Me..... 0C-4S9 Si 7.95 .. .... ....... ..,.,$22.50 

2 i 3 Me . . . T 18... .. .. . .G1Q 95 

3 4 Me. T 19.... .. $10.50 . . ..... $14 95 

BC-906 FREQ METER, Csvnv Type 145 to 235 Me, Complete with arv 

rFRMQ Either 25^ Deposit with oidvr. balance" C O D—QR— 

ICniTid i n Full. Minimum Order $3 00. All ship* 

nents FO,B. our warehouse, NYC* All merchandise subject to 
>rlor sale and price change. 

G&G RADIO SUPPLY COMPANY 

778 Leonard St.. NYC 10013 - Ph.212-267-4605 


MARCH 1969 
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"THE COMPLETE HAM STORE" 

WHERE YOUR DOLLAR BUYS THE MOST 

A!! leading lines of amateur gear: 

We give best trade-in allowance 
for your gear on new equipment: 
Call us for the best deal: 

WE PAY CASH FOR HAM & CB RADIOS 
CALL OR WRITE 

BOB’S AMATEUR ELECTRONICS 

927 N.W. 1st. St., OKLA. CITY, OKLA. 73106 

Phone 405-CE-5-6387 


SURPLUS ELECTRONICS 

AHC-3 TRANSMITTER 100-156 MC .EX $24 95 

SK-9S0 PHANTOM ANTENNA .NEW $ 6 50 

GO D TRANSMITTER 300 KC-18MC .NEW $75.00 

GF-7 TRANSMITTER SOU KC-D MC ....NEW $37.95 

RC-60I FM TRANSMITTER 20-27 MC ..EX $ 7.50 

BC-D2J FM TRANSMITTER 27-38 MC .EX $12.95 

BN IFF SET 150-ISO MC 110VAC 00CY . ..NEW $59 95 

BC-4M ARC-r. MODULATOR ..NEW $ 3 75 

T-2K APT-1 RADAR TRANSMITTER 

90-200 MC ...NEW $19.95 

RT 1 .' A RQ -1 T R A NSC El TER- J A MM E U 

14-.i0 All .. ........N]Al«?il4,!iii 

BC-6 1 7 I'M RECEIVER 30 10 MC .EX $24.!'5 

BC-1158 AM TRANSMITTER 50-00 MC .EX' $29.05 

BC-605 INTERPHONE AMPLIFIER I2VDC ..NEW $5.95 
T-fil A XT-2 TELEVISION TRANSMITTER ..NEW >42.95 
FMCM: FOB INDIANA. PA NO C.O.T). ORDERS 
MIN. ORDER $5.00 NOT INCLUDING POSTAGE. 


PENNSYLVANIA ELECTRONICS 

P.O. BOX 127 

INDIANA, PENNSYLVANIA 15701 


MOTOROLA FM EQUIPMENT 
SCHEMATIC DIGEST 

91 pages {Ilj/ 2 " x 17 ) of sche¬ 
matics, crystal information, align¬ 
ment instructions, service hints 
and specialized information. $3.95 
post paid. 

TWO-WAY RADIO ENGINEERS, INC. 

1100 Tremont Street 
Boston, Massachusetts 02120 



R.E. G00DHEART CO iik. Bon 1220 GC, BEVERl Y HIL15, CA 90213 

PfUHtc* itfj. 21 I Office .’7) ^?Q? %i| h,*s-i ji|£crv *75 ^ UJ 


Hayden Books Catalog 

Where do all the good books come from? 
If you have been surprised by seeing a 
specially valuable book on somebody else’s 
shelf or offered by some distributor you do 
not visit very often, maybe you would like 
to find out more about what is available 
for your use. It could be very important, in 
fact, in today’s highly competitive world. If 
you have a catalog, then you can discover 
what to ask for. 

Tlie Hayden Book Co’s catalog carries en¬ 
tries in twenty-seven different categories, 
and 15 of these con kl be interesting to an 
advancement minded electronics worker. 
Mathematics and mechanical technology, ra¬ 
dio operation, space technology, electronics, 
electronics servicing, and computer tech¬ 
nology are only a few of the headings you 
might look under, depending upon your in¬ 
terests and business needs. 

Each bonk listed in the catalog is de¬ 
scribed in the standard library style, and this 
is followed by a paragraph or more dis¬ 
cussing the subject matter you will find in 
the book. In smaller print, there is a list 
of the chapters in the book. You can usually 
determine if the book will be useful to you, 
after a careful reading of this material. 

There are two indexes at the back of 
the catalog. One is a listing of the books by 
title, and the other a listing by author. For 
instance, a book by Pullen is probably worth 
investigating, if you are interested in cir¬ 
cuits. Looking on page 89, we find Hayden 
lists two of his books. 

Ask for the Hayden Books Catalog, avail¬ 
able from your dealer’s or from Hayden 
Book Co., Inc., 


DANGER 

73 Transistor Circuits has driven 
hundreds of amateurs right out of 
their minds with joy. Do not send 
$1 for this dangerous book. Do not 
send it to: 73 Magazine, Peter¬ 
borough NH 03458. 























































HOWARD W. SAMS BOOKS for the amateur 


Advanced & Extra-Class Amateur License Handbook 

by Howard S. Pyle, W70E. Provides all the information 
you need to obtain your advanced—or extra-class 
license. Makes preparation for these top licenses far 
easier for present holders of lower licenses* includes 
sample questions for each exam. 192 pages, 

20649, only ..., ..* * .$3.95 

General-Class Amateur License Handbook 

by Howard S _ Pyle t W70E. A complete guide* including 
typical FCC test questions and answers, to help you 
prepare for the Technician* Conditional* or General- 
Class radio exam. 144 pages, 20639, only .$3.25 

Building Your Amateur Radio Novice Station 

by Howard S . Pyle r W70E. Provides complete* easy-to- 
follow construction details for building an inexpensive 
transmitter and receiver, plus several valuable acces¬ 
sory items, for Novice or GdYieral Class operation. 128 
pages. 20050, only ....... .$3.75 


International Code Training System 

by International Teaching Systems, Inc . Special pro¬ 
grammed charts and 3316-rpm recordings help you re¬ 
ceive at 2-3 wpm in just a few minutes. You'll be receiv¬ 
ing and sending up to 22 wpm with less than an hour 
of recorded instruction. 96 pages; 6 record sides. 
20138, only ,.. 


• * * * * 


■ * * * * 


*■- - 4 --*** 


.$7.50 


Famous Editors & Engineers Books 


TTTH EDITION OF THE FAMOUS 

Radio Handbook 

Tells how to design, build, and 
operate latest types of ama¬ 
teur transmitters, receivers, 
transceivers* and amplifiers. 

Provides extensive, simplified 
theory on practically every 
phase of radio. All original 
data* up-to-date, complete, 848 pages. 

E E * 16 7to n I y # #. , #*.#*.****#■*» 'ft 1 -2 ■ 9 

The VHF Amateur 

by Robert M. Brown , K2ZSQ/W9HBF . Completely up¬ 
dated handbook incorporating the finest material on 
vital vhf subjects from the rare back issues of the 
famous VHF Magazine # plus new data of great interest 
to both old and new vhf men. 160 pages. 

EE-65060, only. ........$4.50 

Commercial Radiotelephone License 
Q&A Study Guide 

by Woodrow Smith & Robert Welborn. Invaluable prep¬ 
aration for the exams. Questions cover first four ele¬ 
ments of the radiotelephone license exam. Answers 
are detailed and comprehensive. 272 pages. 

EE-031, only ..*_*.*.$6.95 

Single Sideband: Theory and Practice 

by Harry D. Hooton, W6TYH . The one-source guide to 
ssb, covering origin and principles* derivation of ssb 
signals, carrier-suppression techniques, sideband se¬ 
lection, and a complete analysis of ssb equipment. 380 
pages. EE-350, only ..... .$6.95 

Transistor Radio Handbook 

by Donald L. Stoner, W6TNS & Lester A, Earnshaw ; 
ZL1AAX . Covers the use of transistorized communica¬ 
tions equipment for amateur and commercial applica¬ 
tions. Provides simplified theory* plus practical con¬ 
struction projects for solid-state equipment. 180 pages. 
EE-044, onfy .......$5.00 

Amateur Radio Incentive Licensing Study Guide 

by Robert M. Brown f K2ZSQ/W9HBF and Tom Kneitel, 
K2AES . Fully explains the new incentive licensing 
which affects both newcomers and old-timers. Covers 
ail the new FCC Regulations and band allocations. 
Includes sample exams for Novsce, Technician, Con¬ 
ditional, and General-Class licensing. 160 pages. 
EE-050, only ,.... ..._$2*75 



Amateur Radio Construction Projects 

by Charles Caringella, W6NJV. Shows how to build 
novice transmitters* converters* all-band phone-cw 
transmitter* and others. Provides detailed, easy-to- 
follow building and operating instructions. 136 pages. 
20045, only . , . *... ...*_*_..$3.25 

Ham Antenna Construction Projects (2nd Ed.} 

by J. A. Stanley. Practical guide to custom-building 
your own antennas; describes all types of arrays, in¬ 
stallation, tuning up and testing; shows you how to 
make the best use of antenna power* 160 pages. 

20654, only ___ ......... *__$3,95 

101 Easy Ham Radio Projects 

by Robert M , Brown & Tom Kneitel. A selection of easy- 
to-build, inexpensive circuits for a variety of worthwhile 
ham devices. Provides brief descriptions* construction 
hints, diagrams, and parts lists; includes substitution 
guide appendix. 160 pages, 20674, only ... .$3.95 

Transistor Transmitters for the Amateur 

by Donald L . Stoner t W6TNS , Shows how to build solid- 
state crystal checker/calibrator* low-power cw xmitter 
and eight other transistorized projects. 128 pages. 

20450, only .. * , .. .. $3.25 

Amateur Radio Antennas (2nd Ed. ) 

by Harry D . Hooton , W6TYH r Provides full details on 
theory* design* construction* and application of anten¬ 
nas. Tells how to select the best antenna system for 
Optimum performance. 176 pages. 20611, only ....$3.95 

Practical Ham Radio Projects 

by Charles Caringeffa t WGNJV . Includes circuit dia¬ 
grams, parts lists, and detailed instructions for building 
12 unique and useful ham shack devices at the lowest 
possible cost (no item exceeds S50). 128 pages. 

20042, only . . _ ._ . . .. _ _ _$2.95 

Transistorized Amateur Radio Projects 

by Charles Caringella r W6NJV. Presents a complete 
selection of transistorized ham radio construction 
projects for the beginner as wall as advanced amateur. 
Includes several printed-circuit board projects and the 
negatives for etching them. 140 pages. 

20570, only . ..........*3.50 

So You Want to Be a Ham (4th Ed.) 

by Robert Hertzberg * W2DJJ. Completely revised to in¬ 
clude information on the incentive licensing. This is the 
book to have to learn about amateur radio, ham equip¬ 
ment, operating procedures, and how to pass the FCC 
exam. 192 pages. 20607, on/y,,..,.. .$4.50 

ABC's of Ham Radio (3rd Ed.) 

by Howard S, Pyle * W70E . Enlarged and updated to in¬ 
clude all the study material required to obtain the 
novice-class license. Covers latest FCC regulations* 
including new incentive licensing provisions, 144 pages. 
20638, only _-.*.-.$2,95 

Amateur Radio Mobile Handbook 

by Charles Caringella , WGNJV * Provides complete 
information for going mobile. Explains circuitry and 
construction of commercially built mobile amateur 
equipment. Shows how to build mobile converters, trans¬ 
mitters* transceivers, and modulators, etc, 176 pages. 
20035, only . . .$3.50 

I-HOWARD W. SAMS & C0. # IHC. 

J Order from any Electronic Parts Distributor, or 
I mail to Howard W. Sams & Co., Inc., Dept. 73-3 
4300 W. 62nd St., Indianapolis, tnd. 46268 

Send the following books: Nos_ 

4 _ _$._enclosed 

I 

j □ Send FREE 1969 Sams Book Catalog 
I Name______ . 

j PLEASE PRINT 

| Address ______ 

I City__ Slate_Zip -. 
























































Technical Aid Group 


Please refer any questions of a technical 
nature to one of the following members of 
73 s Technical Aid Group. These are dedi¬ 
cated amateurs who really want to be of 
help and do so without compensation. Be 
sure to state your problem clearly and en¬ 
close a S.A.S.E. for a reply. 

John Allen, KIFWF, high school student, 51 Pine 
Plain Road, Wellesley, Mass. 02I8L HF and VHF 
antennas, VHp transmitters and converters, AM, SSB, 
product data, and surplus. 

Bert Uttlehale, WAIFXS, 47 Cranston Drive, 
Groton, Conn. 06340. Novice transceivers, test 
equipment and homebrew projects gone wrong. 

Bob Groh WA2CKY, BSEE, 123 Anthony Street, 
Rochester, New York 14619. Specializes in VHF/UHF 
solid-state power amplifiers, but will be glad to make 
comments on any subject. 

G. H, Krauss, WA2GFP, BSEE, MSEE, 70-15 175 
Street, Flushing, New York 11365. Will answer any 
questions, dc to microwave, state-of-the-art In all 
areas of communications circuit design, analysis and 
use. Offers help in TV, AM, SSB, novice transmitter 
and receivers, VHF antennas and converters, re¬ 
ceivers, semiconductors, test equipment, digital 
techniques and product data. 

Charles Marvin W8WEM, 3] (2 Lastmer Road, 
RFD #l ( Rode Creek, Ohio 44084. Will help with 
any genera! amateur problems. 

Stix Borok WB2PFY, high school student, 209-25 
!8 Avenue, Bayside, New York 11360. Novice help. 

Clyde V/ashburn K25ZC, 1170 Genesee Street, 
Building 3 f Rochester, New York 1461!, TV, AM, 
SSB t receivers, VHF converters semiconductors, test, 
general, product data. 

rtichard Tashner WB2TCC, high school student, 
163-34 21 Road, Whitestone, New York I 1357. Gen¬ 
eral. 

J. J, Marold WB2T7K, Of Division, USS Mansfield 
DD278, FPO San Francisco, California 9660L Gen¬ 
eral. 

Ira Kavaler, WA2ZIR, BSEE, 671 East 78 Street, 
Brooklyn, New York I 1236. SSB transmitting, color 
TV, computer programming and systems, digital, 
radio and remote control, rf transmission lines, di¬ 
pole design, audio amplifiers, linear and class C rf 
amplifiers. 


73 BINDERS 

Are your magazines falling down all the time? 
Our bright red binders will hold them on the 
bookshelf. Stamped in gold. Specify year. Only 
$3 each, but going up before long. Order. 

73 PETERBOROUGH NH 03458 


Fred Moore, W3WZU, broadcast engineer, 4357 
Buckfreld Terrace, Trevose, Pa. 19047. Novice trans¬ 
mitters and receivers, HF and VHF antennas, VHF 
converters, receivers, AM, SSB, semiconductors, mo¬ 
bile test equipment, general, product data, pulse 
techniques, radio astronomy, bio-medical electronics. 

Walter Simciak, W4HXP, BSEE, 1307 Baltimore 
Drive, Orlando, Florida 32810. AM, SSB, Novice 
transmitters and receivers, VHF converters, re¬ 
ceivers, semiconductors, mobile, test-equipment, gen¬ 
eral. 

James Venable K4YZE MS, LLB, LLM, 119 Yancey 
Drive, Marietta, Georgia, AM, SSB, novice gear, 
VHF, semiconductors, and test equipment, 

J. Bradley K6HPR/4, BSEE, 3011 Fairmont Street, 
Falls Church, Virginia 22042 General, 

Wayne Malone W4SRR BSEE, 8624 Sylvan Drive, 
Melbourne, Florida 32901. General. 

Bruce Creighton WA5JVL, 8704 Belfast Street, 
New Orleans, Louisiana 70118. Novice help and gen¬ 
eral questions. 

Douglas Jensen, W50G/K4DAD, BA/BS, 706 
Hwy 3 South, League City, Texas 77573. Digital 
techniques, digital and linear IC's and their applica¬ 
tions. 

Louis Frenzel W5TOM, BAS, 4822 Woodmont, 
Houston, Texas 77045. Electronic keyers, digital 
electronics, IC f s commercial equipment and modifi¬ 
cations, novice problems, filters and selectivity, 
audio. 

George Daughters WB6AIG, 8S, MS, 1613 Notre 
Dame Drive, Mountain View, California. Semicon¬ 
ductors, VHF converters, test equipment, general. 

Glen H, Chapin, W6GBL, 3701 Trieste Drive, 
Carlsbad, Calif. 92008. HF and VHF antennas* 
novice transmitters and receivers, VHP converters, 
semiconductors, receivers AM, SSB, general, surplus, 

Tom O'Hara W60RG, 10253 East Nadine Temple 
City, California 91780. ATV, VHF converters, semi¬ 
conductors, general questions. 

Steve Diamond WB6UOV, college student, Post 
Office Box 1684, Oakland, California 94604. Re¬ 
peaters and problems regarding legality of control 
methods. Also TV, novice transmitters and receivers, 
VHF antennas and converters, receivers, semicon¬ 
ductors, and product data. 

Orris Grefsheim WA6UYD, 1427 West Park, Lodi, 
California 95240. TV, HF antennas, SSB, VHF anten¬ 
nas and converters receivers, semiconductors, and 
general questions. 

Hugh Welts, W6WTU, BA, MA 1411 18th Street, 
Manhattan Beach* Calif. 90266. AM FM receivers, 
mobile test equipment, surplus, amateur repeaters, 
general 

Carl Miller WA6ZHT, 621 St. Francis Drive, 
Petaluma, Calif. 94952. Double sideband. 

Howard Pyle W70E, 3434—7th Avenue, S.E., 

Mercer Island, Washington 98040. Novice help. 
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PFC Grady Sexton Jr. RAI1461755, WAIGTT/ 
DL4, Hedmstedt Spt. Detachment, APO New York 
09742. Help with current military gear, Information 
from government Technical Manuals. 

Sgt. Michael Hoff WA8TLX, Box 571, 6937th 
Comm. Gp., APO New York 09665. Help with all 
typ es of RTTY both commercial and military* Also 
data techniques. Covers conversion of military 
RTTY equipment, 

Eduardo Noguera M. HKINL, EE* RE, Post Of¬ 
fice Box Aereo 774, Barranquilla, Columbia, South 
America, Antennas, transmission lines, past experi¬ 
ence in tropical radio communications and mainte¬ 
nance, HF antennas, AM, transmitters and receivers, 
VHF antennas, test equipment and general amateur 
problems. Can answer questions in Spanish or Eng¬ 
lish* 

D, E. Hausman, VE3BUE, 54 Walter Street* 
Kitchener, Ontario, Canada. Would like primarily 
to help Canadians get their licenses* Would be able 
to help with Novice transmitters and receivers* 

Frank M* Dick WA9JWI, 921 Isabelle Dr., Ander¬ 
son, Indiana 46013* Will answer queries on RTTY, 
HF antennas, VHF antennas, VHP converters, semi¬ 
conductors, mobile* general* and microwave. 

Gary De Palma* WA2GCV/9* P.O* Box 1205, 
Evanston, III, 60204* Help with AM, Novice trans¬ 
mitters and receivers* VHF converters, semiconduc¬ 
tors, test equipment* digital techniques and all gen¬ 
eral ham questions. 

Arthur J. Prutzman K3DTL, 31 Maplewood, Dallas, 
Pennsylvania 18612. All phases of ham radio* Can 
assist with procurement of parts, diagrams, etc. 

William G* Welsh W6DDB, 2814 Empire Ave.* 
Burbank, Calif. 9J504. Club licensing classes and 
Novice problems. 

Ralph J* Irace* Jr.* WAIGEK, 4 Fox Ridge Lane, 
Avon, Conn* 06001. Help with Novice transmitters 
and receivers and novice theory* 

lota Tau Kappa Radio Fraternity W7YG, Multno¬ 
mah College, 1022 S*W. Salmon St*, Portland* Ore¬ 
gon 97205. This group of radio amateurs will answer 
any technical questions in the field of electronics. 

Ted Cohen W4UMF, BS, MS, PhD. 6631 Wake¬ 
field Drive, Apt. 708, Alexandria, Va. 22307. Ama¬ 
teur TV, both conventional and slow scan. 


Roger Taylor K9ALD, BSEE, 281! West Williams* 
Champaign, Illinois 61820. Antennas* transistors, 
general* 

Michael Burns Jr. K9KOI, 700 East Virginia 
Avenue, Peoria, Illinois 61603* AM, SSB, receivers, 
transmitters, digital techniques, novice help, general* 

Jim Jindrick WA9QYC* 801 Florence Avenue, 
Racine, Wisconsin 53402* Novice transmitters and 
receivers* general* 

John Perhay WA0DGW/WA0RVE, RR #4 
Owatonna, Minnesota 55060. AM, SSB, novice trans¬ 
mitters and receivers, HF receivers, VHF converters, 
semiconductors, mobile, product data, general* Has 
access to full specifications on almost alf standard 
components presently catalogued by American man¬ 
ufacturers. 

Ronald King KSOEY, Box 227* APO New York, 
New York 09240* AM, SSB* novice transmitters and 
receivers, HF receivers* RTTY* TV, test equipment, 
general. 

Charlie Marnin WSWEM* 3H2 Latimer Road* 
RFD I, Rock Creek, Ohio 44084. General technical 
questions. 

Michael Winter DJ4GA/W8, MSEE, 718 Plum 
Street* Miamisburg, Ohio 45342* HF antennas, AM, 
SSB, novice gear* semiconductors. 

David D. Felt, WA0EYE* television engineer, 4406 
Center Street, Omaha* Nebraska 68105. Integrated 
circuits, transistors, SCR s, audio and rf amplifiers* 
test equipment, television, AM, SSB, digital tech¬ 
niques, product data, surplus, general* 

Tom Goex K0GFM* Hq Co USAMAC, Avionics 
Division* APO New York* New York 09023. HF 
antennas* mobile, airborne communications equip¬ 
ment, particularly Collins and Bendix gear, AM* 
FM, or SSB—HF f VHF, UHF* general. 

Robert Scott, 3147 East Road, Grand Junction, 
Colorado 81501. Basic electronics, measurements. 


Does Math scare you? 

"Simplified Math for the Ham Shack" 

One of 73's books will make it easy. 

Order today* only 50c. 



MOVING? 

Every day we get a handful of wrappers 
back from the post office with either a change 
of address on them or a note that the sub¬ 
scriber has moved and left no address. The 
magazines are thrown out and just the wrap¬ 
per returned. Please don’t expect us to send 
you another copy if you forget to let us know 
about your new address. And remember that 
in this day of the extra rapid computer it 
takes six weeks to make an address change 
instead of the few days it used to when we 
worked slowly and by hand. 


MARCH 1969 


95 




























Surplus Conversions 


Hardly a week goes by without receiving 
many requests from readers asking where to 
find information regarding a particular piece 
of surplus gear they have picked up with¬ 
out a manual or any conversion information. 

In addition to the following literature, 
73’s Index to Surplus should give all the in¬ 
formation as to where to find conversion for 
almost any surplus equipment. This handy 
reference is available from 73, Peterborough, 
N.H. 03458 for the modest sum of $1.50. • 

Editors and Engineers 

Editors and Engineers, P.O. Box 68003, 
New Augusta, Indiana, have published three 
Surplus Radio Conversion Manuals by Even- 
son and Beach and the Surplus Handbook, 
Vol. l by W6NJV and W6NJE. Each costs 
S3. Here are the pieces of equipment covered 
in each manual: 

Surplus Radio Conversion Manual, Vol. I. 
BC-221, BC-342, BC-312, BC-348, BC-412, 
BC-645, BC-646, SCR-274 (RC-453A and 
BC-457A series), SCR-522, TBY, PE-103A, 
BC-1068A/1161A. 

Surplus Radio Conversion Manual, Vol. II. 
BC-454, AN/APS-13, BC-457, ARC-5, GO- 
9/TBW, BC-946B, BC-375, LM, TA-I2B, 
AN/ART-13, AVT-I12A, AM-26/ATC, ARB. 

Surplus Radio Conversion Manual, Vol. ITT 
APN-1, APN-4, ARC-4, ARC-5, ART-13, 
BC-191, BC-312, BC-342, BC-348. BC-375, 
BC-442, BC-453, BC-455, BC-456-9, BC-603. 
BC-624, BC-696, BC-1066, BC-1253, CBY- 
5200, COL-43065, CRC-7, DM-34, DY-2, 
DY-8, FT-241A, MD-7/ARC-5, R-9/APN-4, 
R-28/ARC-5, RM-52-53, RT-19/ARC-4, RT- 
159, SCR-274N, SCR-508, SCR-522, SCR- 
528, SCR-538, T-15 to T-23/ARC-5, URC-4, 
WE701A. 

Surplus Handbook, Vol. I. This book, sub¬ 
titled, Receivers and Transceivers, is com¬ 
posed of schematics and pictures of the fol¬ 
lowing gear. It doesn t give conversions. 
APN-1, APS-13, ARB, ARC-4, LF and VITF 
ARC-5, ARN-5, ARR-2, A SB-7, BC-222, BC- 
312, BC-314, BC-342, BC-344, BC-348. BC- 
603, BC-611, BC-624 (SCR-522), RC-652, 
RC-654, BC-659, BC-669, BC-683, BC-728, 
RC-745. BC-764, BC-779, BC-794, BC-923. 
BC-1000. BC-1004, BC-1066. BC-1206, BC- 


1306, BC-1335, BC-AR-231, CRC-7, DAK-3, 
GF-11, Mark II, MN-26, RAK-5, RAX, RAL- 
5, Super Pro, TBY. TCS, VT tube cross in¬ 
dex. 

CQ Handbook 

CQ has two handbooks on surplus out. 
They can be ordered from CQ, 14 Vander- 
venter Avenue, Port Washington, N.Y. The 
first book, the Surplus Schematics Handbook , 
by Ken Grayson W2HDM, costs $2.50, and 
contains schematics and short comments 
about this gear: A,PA-38, APN-1, APR-1, 
APR-2, APS-13, ARB, ARC-1, ARC-3, ARC- 

4, ARC-5, ARC-5 VHF, ARRARK-ATJ, ARN- 
7, ARR-2, ART-13, ASB, AS-81-GR, ATK. 
BC-AR-231, BC-189, BC-191, BC-221, BC- 
312, BC-314, BC-342, BC-344, BC-348, BC- 
375, BC-438, BC-474A, BC-603. BC-610, 
BC-611, BC-620, RC-640, BC-645, BC-652, 
BC-653, BC-659, BC-683, BC-684, BC-728, 
BC-733, BC-745, BC-779, BC-794, BC-906, 
BC-969, BC-1000, BC-1004, BC-1023, BC- 
1206, BC-1335, BN, BP, C3, CRC-7, CRO- 
208, CRT-3, DAE, F3, OF-LI, GO-9, GRR- 

5. 1-122, 1-177, 1-208, JT-350A, LM, Mark 

II. MD-7, MN-26, PRC-6, PRS-3, R-174, 
RAK, RAL, RAO-7, RAS, RAX, RBH, RBL, 
RBM, BBS, RC-56, RC-57. RDC, RDR. 
RDZ, RU-16, SCR-274, SCR-284, SCR-288, 
SCR-300, SCR-506, SCR-522, SCR-578, 

SCR-585, SCR-593, SCR-608, SCR-610, 

SCR-624, SCR-628, SPR-1, SPR-2, TBS, 
TRW, TBX, TRY, TCK, I CS, TG-34, TS- 
34/AP, TS-251/UP, VRC, VVX-1. 

The other CQ book, the Surplus Conver¬ 
sion Handbook by Tom Kneitel K3FLL, ($3) 
contains conversion on these pieces of gear: 
ARC-1, ARC-3, ARC-4, ARC-5, ARC-36, 
ARC-49, ART-13, AT A, ATC-1, BC-191F, 
RC-224, BC-312, BC-314, BC-343, BC-344. 
BC-348, BC-375E, BC-453, BC-454, BC-455, 
BC-457A, BC-458A, BC-459A, BC-603, BC- 
604, BC-620, BC-624A, BC-625A, BC-659, 
BC-669, BC-683, BO-684, BC-696A, BC-779, 
BC-794, BC-946, BC-1004, BC-1068A, CBY- 
52232, PE-73, PE-103, R-129/U, RAX-1, 
SCR-177, SCR-188, SCR-193, SCR-274N, 
SCR-399, SCR-499, SCR-508, SCR -509, 

SCR-510, SCR-522, SCR-528, SCR-542. 

SCR-608, SCR-609, SCR-628. 
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Quick Index to Surplus Dealers in Your Area 


ANKER ELECTRONICS.126 

Wilkes-Barre, Pa. 

B C ELECTRONICS.....110 

Chicago, Illinois 

B & F ENTERPRISES........ 100 

Hathorne, Mass. 

BRIGAR ELECTRONICS. 116 

Binghampton, N.Y. 

C & H SALES. Ill 

Pasadena, Cal. 

COLUMBIA ELECTRONICS. 118 

Los Angeles, Cal. 

CW ELECTRONICS. 109 

Denver, Colo. 

DENSON ELECTRONICS....... 114 

Rockville, Conn. 

FAIR RADIO. 119 

Lima, Ohio 

GATEWAY ELECTRONICS. 117 

St. Louis, Mo. 

J.J. GLASS COMPANY... 98 

Los Angeles, Cal. 

JEFFTRONICS.. 121 

Cleveland, Ohio 

LIBERTY ELECTRONICS..113 

New York City 

MENDELSON ELECTRONICS. 122 

Dayton, Ohio 

JOHN MESHNA. 102 

Lynn, Mass. 

NEWSOME ELECTRONICS.106 

Trenton, Mich. 

QUAKER ELECTRONICS.... 108 

Hunlock Creek, Pa. 

R & R ELECTRONICS...124 

Springfield, Ohio 

SELECTRONICS. 112 

Philadelphia, Pa. 

SLEP ELECTRONICS.120 

Ellenton, Florida 

SPACE ELECTRONICS.. 104 

East Paterson, N.J. 

TAB. 115 

Brooklyn, N.Y. 


TOWER COMMUNICATIONS..123 

Racine, Wise. 

TRI RIO ELECTRONICS 

LaCrosse, Wise. 
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TRANSMITTERS & RECEIVERS 

UTA 68 Transceiver. Compact 2 meter transceiver. 
7"x8"xl2" t using 2 each 5763 tubes in the final. De¬ 
livers about 7 watts out. Complete with crystal 
turrett for tank crystals. Schematics included for 
$19.95, less tubes, as Is $12.50. 

AAR-15 Collins Receiver, 1.5-18 MC, built in crys¬ 
tal oscilator .. . $39.95 ea, 

ARC-5 Transmitter 

3- 4 MC $9,95 

4- 5 MC 4.95 

ARC-5 Receivers 

1.5-3 MC 19.95 

3-6 MC 14.95 

6-9 MC 9.95 

R-1 f I —195-550 KC, [late type] Q 5er . $17.50 

APR-4 Receiver 

AM Receiver using plug in units for wide coverage- 


Consists of: 1 

Receiver 

$49.50 

TN-16 

tuning 

unit 

38-95MC 

$39.50 

TN-17 

tuning 

unit 

74-3 20MC 

39.50 

TN-18 

tuning 

unit 

300-1OOOMC 

39.50 

TN-19 

tuning 

unit 

975-2200MC 

39.50 


Citizen Band Walkie Talkie 


New Factory Seconds in original packing 

AS IS ... 2 for $4.95 

Navy Model TED 

225-400 MC (can be used on higher frequency] 
Approx. 20 watts out. Rack mount, good condition 
but not checked out, with URR-13 matchmq Re¬ 
ceiver, both for ... $295.00 

POWER SUPPLIES 
Solid State 

Power Supply and Battery Charger for Cadmium 
and lead batteries. I I0VAC in, 9 V 1.5 Amp out. 
Compact 2l/2 M x2l/ 2 "x3'\ new only $3.95 ea. 

RA-62 Power Supply. AC Supply for SCR 522 
ARC-3, ARC-5, etc. __ $17.95 ea. 

2 Volt Storage Battery, 20 amp hour, new, 

Boxed . $2.49 ea. 

Dual Wet Battery, 3 M x 3" x 2"* Dual output 3.5 

volt and 85 volts complete with plastic bottle ot 
aci d _ $1.49 ea, 

12 Volt TCS Supply, dual dynamotor assym. with 
filter base starting relay, etc. will work on ARC-3, 
ARC-4, etc, new ... ____ $7.95 ea. 

TELETYPE EQUIP. 

Sync Motor for Model (4 Reperf with 60 WPM 
gears . $12.95 ea. 


*Set ot 60 WPM gears only ..... .$3.95 

*Sync Motor only ______ 9,95 

*Model 14 Reperf, less motor and gears 

as is condition _._ .i... __.._._.$4.95 

TS-659 Teletype TEST SET Motor Driven* used In 
■jransmitfing signal For testing teletype circuit, se¬ 
lectors and distortion^ etc, _ _ $19,95 ea. 

88 MH Coils Potted ... 5 for $1.00 

88 MH Coils unpotted _ _ _5 for 1.50 

Model |4 TD in new condition ............_ $65,00 

Model 14 reperf tape 11/16 

40 rolls to case ___ _ $6.95 per case 

SPECIAL ... __ 4 cases for $22,50 


TEST EQUIPMENT 

OS-8 Pocket size scope 3" portable 12" x 8" weighs 
about 15 lbs. 0-500 KC Verticle amp 0*2 MC 

sweep ........... $65.00 ea, 

USM-32 Dumont, compact modern scope 9 x 7 x I7 M 
from 10CPS fo 4MC with trigger generator, time 
marker, amplitude calibrator only . $149.50 

ALA-2 Pan Adapter (See June 1954 issue 

73 Magazine) 

System Control Amplifier, feed in [ to 5 volts DC 
out 4-20 MA. upon removal of input voltage, out¬ 
put will hold until a new voltage is supplied Into 
the input. New .. ..... _ _ ___ ._ $19.95 ea. 

TS-323 Freq, Meter, Frequency range 20-480MC 

plus or minus ,002 o/o ..... $175,00 

LM- Freq* Meter, Frequency range I25KC- 20MC 

$45.00 ea, 

TS-148 Spectrum Analyzer, checks the frequency of 
TR and RT equipment, signal generators, oscilators, 


magnetrons, etc. in the X band . $125.00 ea. 

TV Test Equipment 

RCA Color Bar Generator WR-6IA ___. $49.50 

RCA Sweep Generator 59B ____ _ 45.00 


RCA Television Calibrator Mod, 39 .. .45.00 

Simpson Mod. 479 TV & FM Generator _ 49,50 

MISC 

1000 KC Crystal for LM or BC 221 

Freq, meter ........... $ 4*95 

200 KC Marker Crystal ... 1,95 

Terms the same except change 
Calif, tax to 6% 

J. J. GLASS 
ELECTRONICS CO. 

1624 SOUTH MAIN STREET 
LOS ANGELES, CALIF. 90015 

- 
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HS 46 Mike and earphone combination for 

Ham or Pilot U S .... w ! ass * B >#naf(i a AA ■ *■ * * a w w w ■ m r v a a a. .a. * m m m a. m. ■ 95 

i 

Running Time Unit AC Motor driven. 6 
digits mounted in compact metal case 
with sensitive relay for timing trans¬ 
mission or photography, etc. .... 3.95 

IP28 Photomultiplier tube .. „ 3,95 

Rotary counting tube .... . 2*95 

3C22 tube ...... I *49 

Wire recorder 28 volts —.. 4.95 

Handset, light weight with curled cord 1*49 

Vacuum Variable* Jennings 125-250 at 

7.5 KVA new with mounting .. . 22.50 

I WILL TRADE THE FOLLOWING: FOR?? 

♦Might Mrte Teletype* compact with I 10 V AC ' 
Solid State Power Supply completely checked 
out by the Mite Corp. Trade Value $350.00) 


♦Slot Car Track Computer Monitors 8 tracks, with 
Solid State Power Supply. Indicates laps and Tim¬ 
ing of each car. Cost $1000.00 (trade value 
$250.00) 

♦Gas Driven Generator* 2500 Watts at II0 VAC 
60 cycle. Good working condition (trade value 
$225.00) 

♦Hoffman TV Camera and Monitor. Camera has 60 
cycle motor for changing focus remotely less lens. 
Camera and Monitor trade vafue $250.00) 

♦Tektromk Mod. 514 scope, 5" Good working 
[Trade value $275,00) 

♦Tektronik Mod. 512 scope, 5", good working 
[trade value $225,00) 


♦Model 28 ASR Teletype In good clean condi¬ 
tion (trade value $1300,00) 


♦Model 28 KSR teletype, completely overhauled in 
excellent condition (trade value $400.00) Console 
model (table model $350.00) 

*BC 61OE Transmitter 2-18 MC 400 Watts Excellent 
condition (Trade Value $350.00) 

*BC 1032 Pan Adapter 450-470 KC IF Will present 
all signals through out the band of IOOOKC (Trade 
value $97.50 with manual) 

♦Panoramic Sonic Analyzer LPlA with AC Supply 
(trade value $100.00) 

♦Kleinschmidt Teletype Table Model (trade Value 
$150.00) 


♦Packard Bell 900 Television Camera with new 
Vidicon & Power Supply (trade value $200.00) 


♦Packard Bell 2900 Television Camera in excellent 
condition less power supply (trade value $125.00) 

*Bi-Directional Peak Power Monitor 200-1215 MC 
1-30 KW Mfd. by Sierra Electronics (trade value 
$ 100 . 00 ) 

*SP-6Q0 Hammerlund Receiver 540KC to 54 MC, 
(trade value $350.00) 

*LR-I Frequency Standard measures up to 60 MC 
Elaborate but not checked out (trade value $100.00) 

*RT-30 or 31 GRC This is a very elaborate trans¬ 
ceiver. Good tor 2 meters. Measures 5" x 22" x 22" 
cost government $5000.00. Must see to appreciate 
(trade value $350.00) 

*1 KW Hacon Power Amplifier compact 7" * 7" x 
7'' has 2 AGC amplifiers and automatically tuned 
servo system. (Trade Value $100.00) (Send for de¬ 
tails) 

SUGGESTED ITEMS WE WILL TRADE FOR: 

We want all types of Microwave Test Equipment, 
Radar Equip., Signal Generators, Waveguide, Co¬ 
axial Components, Attenuators, Ferrite Isolators, 
Etc. Manufactured by PRD, Hewlett Packard, 
Sperry, Narda, Microlab, Weinschel, Waveline, 
Microwave Asso., Etc. 

HEWLETT PACKARD EQUIP. 

Signal Generators: 608C, 608D, 612A, 6I4A, 202A, 
6I6B, 6I8D, 620A, 626A, 650A. HP 21IA Square 
Wave Gen., HP X382A. X885A, X-750, 420A/B 

RECORDERS 

Esterline Angus, Texas Instrument, Varian, Honey¬ 
well, Consolidated, ETC, 

SPECIAL PURPOSE TUBES 
SURPLUS WANTED 

EQUIPMENT WITH PREFIXES ARA, ARC, ARM, 
ARN, APA, ASN, ASA, APN, APR. ARR, ASQ, 
GRR, GRC, GRM, GPM, VRC, UPX, URA, URR, 
URM, USM, UPM, SG, MD, PRM, PSM, PRC, 
TMQ, TRM, TED, SPA, SRT, CU. COMMERCIAL 
EQUIPMENT BY ARC, BIRD, BOONTON, BENDIX, 
COLLINS, MEASUREMENTS, H-P, NARDA, GR, 
SPERRY, ETC. 

Terms the same except change 
Calif, tax to 6% 

J. J. GLASS 
ELECTRONICS CO. 

1624 SOUTH MAIN STREET 
LOS ANGELES, CALIF. 90015 
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GOV’T-INDUSTRIAL 

SEND FOR OUR VERY UNUSUAL INTERESTING 68 PAGE CATALOG 



GYROSCOPE-WORLD WAR II FAMOUS 

Drift Meter Gyro— Use it as a 
Camera Stabilizer or for a Sci¬ 
ence Fair project — has a high 
momentum. Gyro wheel 4" 
Dia. & turns @ 11,500 RPM. 
AC input at 400 Hz, but will run on 12VDC with a 
400 Hz power supply. A similar Gyroscope Camera 
Stabilizer is sold at over $800.00 in large camera 
stores. Has on-off switch & caging provision to 
lock movement when required. Has a machined 
mount to attach to item to be stabilized. Power 
Supply Kit for this unit $2.50 when with Gyro. 

4K Gyro..,..$10.00 postpaid. 

Power Supply — P.S. Gyro.$2.50 postpaid. 



D.C. TO 400 CYCLE POWER SUPPLY KIT 

This is an indispensable item 
if you want to run Gov't Sur¬ 
plus aircraft or missile elec¬ 
tronics. It will convert 12VOC 
or 6VDC to 110 volts, 400 cy¬ 
cle 35 watts. The kit includes 
a high quality potted transfor¬ 
mer, transistors, resistors, di¬ 
odes and instructions. No cab¬ 
inet or hardware is provided. The output waveform 
is square, rather than sinusoidal, but our experience 
has been that this will not make any difference 
since military equipment is insensitive to waveform 
distortion. 400 Hz Power Supply Kit.$4.90 p.p. 


DUAL TRANSISTOR IGNITION SYSTEM 

This system was made by Can¬ 
adian Tire to sell for $35.00. 
These are Brand New fully 
wired surplus, not rejects. The 
extra high voltage coil provides 
smoother running at high sp¬ 
eeds and longer plug life, and 
the lower current through the 
points makes for longer point 
life and faster winter starts. Special connector al¬ 
lows instant changeover to conventional ignition. 
Fully Guaranteed, with instructions ready to in¬ 
stall for 6 or 12 volt negative ground car. CLOSE 
OUT SPECIAL: DTI...$10.00 p.p. 



750 Watt Electronic Lamp Dimmer Kit 
Enhances lighting effects, and versatility and pro¬ 
fessional effects to general and unique lighting cir¬ 
cuits with this solid state dimmer kit. You can 
create special lighting effects such as candle light 
for dining, entertaining, better TV watching. For 
120V 60 Hz and 750 watt max incandescent lamp 
only. 

Kit complete including instructions. You must 
supply the housing. ELDKC..$2.50 p.p. 



MINI-BOX 
HEAT SINK 
Made of gold anodized 
aluminum. Designed for 
transistor ignition sys¬ 
tems. It is the very best 
heat sink assembly we 
have seen. Inside di¬ 
mensions are 1% wide 
x 3-5/8 long x 2-3/8 high. 2 shelves inside for 
mounting transistors & diodes. Brand new with 
hardware. Use it in your next project to give it 
that professional look. 

MHBS..$2.00 postpaid. 

DIGITAL VOLTMETER KIT 

Would you believe a Digital Voltmeter for 
$50.00? Would you believe $25.00 or $19.50. 

We supply a large G Digital Numeral Pre¬ 
cision Counter, a IN 420 Precision Reference 
Zener Diode, a 10 turn 0.25% Linearity. Po¬ 
tentiometer, A.D.C. Motor, and a precision gear 
train with mounting, for $19.50. You must beg, 
buy, borrow or steal a $10.00 operational ampli¬ 
fier (Analog Devices, Nexus or equal) & you're 
ready to roll. ..Schematic, instructions included. 
List price of components we supply is over 
$175.00. 

DVM Kl.TS ..$19.50 P.P. 

15,000 Volt - 1.0 MFD 
CAPACITOR (G.E.) 

Use this capacitor for flash 
tubes, exploding wires, power 
supplies, filters, lasers or 
energy storage. G.E. net 
price is $90.00. You'll get 
a big bang out of this 
one if you short it while 
its charged. These have 
high energy storage 
capacity and are useful for 
many things including 
spark gaps. Wt. 35 lb. 

15 KV Caps.$9.50 


5.5 RPM PERMANENT 
MAGNET MOTOR 

5.5. R.P.M. Permanent Magnet Motor* 
- Reversible, continuous duty. Ball 
Bearing various mfg. - globe, etc. 

A planetary gear reduction motor 
with a 10 oz. in. torque. Motor will 
efficiently operate with input vary¬ 
ing between 3 VDC & 35 VDC pro¬ 
ducing an output speed between .3 
& 5.5 RPM. Motor will serve many 
useful functions as telescope drives, 
turntables, and other slow speed 
drives. Dim: 1-3/8 dia. x 3-5/16 LG, 
Shaft Dim: 5/16 dia. I Ig. 

G.M.D,C. $4.95 P.P. 


Enterprises 

PO. BOX 44 , HATHORNE MASS 

01937 
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SURPLUS BARGA1MS 


OF SURPLUS BARGAINS 25tf, FREE WITH AN ORDER. 

DUMONT TYPE 29S 
OSCILLOSCOPE CAMERA 


P.P. 


This camera uses Wollen- 
saks finest F: 1*5 Oscillo 
Raptar tens. Fairchild Du- 
i nnont net price $760.00, 
g | May be hand operated for 

single exposures. Uses reg¬ 
ular 35 mm *film and will 
mount on any 5 inch Oscilloscope. Only a few 
available, so hurry.....$88.00 p.p* 

GEIGER COUNTER-GOV’T SURPLUS 





i i , 


CD" Type Radiation Survey 
Detectors are in like new con¬ 
dition, with instruction man¬ 
ual, and straps. Picture shows 
typical unit. Bright yellow 
plastic case, waterproofed. Me¬ 
ter readings may be made 
from 0.01 r/hr. to 50r/hr. Un* 
its are clean, and are offer¬ 
ed untested, as is at a low price of $10,00 less bat- 
teries, battery price about $1.50. With life of 
400 hrs. or intermittent operation. 

CD MD. No. 710..GC 710 ... . $10.00 P.P. 

Similar unit to above, but a later model with a 
more sensitive circuit and cast aluminum case 
painted bright yellow. In good used condition. 
LTD QTY, CD Model No. 720 
GC 720 ___...____ $14.50 P.P. 

D.C. MULTI-VOLTAGE REGULATED 
POWER SUPPLY KIT 

Here is a kit that should be received enthusi¬ 
astically, because of its versatility and low price. 
We include in the kit the following items: 1) 1 
each Power Transformer with 2 windings 40 volts 
center tapped at 4 amperes, 2 windings 24 volts 
center tapped at 4 amperes. Primary is 115 VAC 
60 cycles. 2) 4 Power Transistors, 2N1137B. 
3) 4 Zener diodes 10 volts, 1 watt, 4} 2 Refer¬ 
ence Zener IN429, 6 volts. 5) 2 Capacitors 2000 
MFD, 65 volts, 6) 4 1 Ampere rectifiers, 800 
Pi V, 7) 4 Rectifier-Heat Sink assemblies 25 am¬ 
peres, 8) 4 Each trimpots 105v 1 watt. 

With this kit we supply schematics of different 
regulated and unregulated supplies which can be 
built with this material. You can tailor the combi¬ 
nation of windings you use to produce four or 
more different output voltages as you may require 
for whatever you are building. Particularly useful 
for stereo amplifiers, etc, 

RPSK ........ $20.00 P.P. 

SOLID STATE BARGAINS 

•Items $1.00 Each P.P. or 6 Items for $5.00 P.P. 

*1N429 Zeners (RUE) . 3 for $1,00 

*10 Volt Zeners (RUE) . 6 for $1.00 

*65 Volt / 90 Watt PNP Power Transistor (RUE). 

2N1137B . 3 for $1.00 

•$rlicon Diodes 1 Amp 800 PiV (RUE) . 

... 6 for $1.00 

* Bourns T rim Pots 10 ohm ( RU E). . 4 for $ 1 .00 

•Computer Grade Cap. (RUE) 

2000 MFD-65V ea. $1.00 

4000 MFD-50V ea. $1.00 

•Silicon Diodes 2 Amp Mixed Voltages (RUE)... 

..6 for $1.00 

*2 25 Amp 200 PVl Silicon Diodes in heat 

sink (RUE) . $1.00 

•Terminal Boards • 4"X5" with 75 terminals each 
side (RUE) . 3 for $1.00 

* Xformer in 120 V 60 Hz out 6.3 V 1 Amp 
(RU E) ................ e a. $ 1 , 00 

•Amphenol Connector — Quick — Disconnect — 
32 circuits (RUE) .. ea. $1.00 

(RUE) - Removed from unused equipment. 



PSYCHEDELIC LIGHTING 

Sy I vania type R4336 Strobe Light 
Tube used for Airport fighting. This is 
the biggest tube Sylvania makes, rated 
at one 400 watt-second flash every 
three seconds, or faster flashing rates at 
lower power, 50 million peak lumens 
output. Sylvania circuit for flash tube 
included. Use for laser pump source psychedelic 
lighting, marine beacons, etc. 

R4336 $15.50 P.P. 

SYNCHRO-TAPE CONTROLLED 

TYPEWRITER 

Remington Electric Typewriter, Tape Reader, Tape 
Punch and Control Unit. 

This is an amazing value! For 
far less than the usual price of a 
used electric typewriter, tape 
reader, punch or control unit, 
you can buy all four units, in¬ 
tegrated into an operating sys¬ 
tem* 

With this system you can elimi¬ 
nate the tedious chore of retyping 
information. For instance, to 
send personally addressed letters, 
punch one tape with names and addresses, the 
other with the letter. Feed thru the first tape, 
which will automatically stop at the end, then con¬ 
tinue with form tetter tape-—and create a person¬ 
alized letter. This unit will function for many oth¬ 
er uses in automatic data systems, and can be tied 
into computers. The units operate on 115 VAC 60 
cycle. To reiterate with these units you can: 
llpunch tape and type 2> punch tape only 3)copy 
tape 4)copy tape 8t type 5)type from punched tape 
5)type from punched tape bjpunch Si read info on 
side of cards. Fully checked out, good condition- 

The system uses an eight level code 8i has a mil- 
key board. Just the thing for "NC" machines or as 
a back up machine* Qty* Ltd* 

STC $175* $25*00 crating charge* FOB* 

Peabody, Mass. 

POCKET TRANSIT 




The army used this transit for roughing in gun 
emplacements. But any one who needs quick and 
accurate surveying information will appreciate the 
precision and convenience- of this instrument. 
These transists are selling at least 50% below 
current retail prices. We do not expect the sup* 
ply to last long. For quick, accurate surveying, 
this transit functions as a sighting compass, pris¬ 
matic compass, hand level and clinometer. Con¬ 
venient for topographic and preliminary surveys 
of all kinds. With case and operating instructions. 
BPT $24.50 P.P. 

1000 MFD-TANTALUM CAPACITOR 

Buy a brand new high capacitance Tantalum 
capacitor for less than the price of an equiva¬ 
lent aluminum foil unit. You gain the advan¬ 
tages of small size, high reliability, infinite life, 
and high temperature operation. Don't let the 
Electrolytic Capacitor be the largest size and 
least reliable component in the next home pro¬ 
ject or replacement. Regular net price of these 
units is $72.00. Brand new Tantalum Capacitors: 
1000 Mrfd @ 50 VDC-TC100Q....$2.00 postpaid. 

400 Mfd @ 75 VDC-TC 40Q.$2.00 postpaid. 


Enterprises 

PO. BOX 4 4, HATHORNE MASS. 

01937 
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JOHN MESHNA JR. 

19 ALLERTON ST., LYNN, MASS. 01904 


COMPUTER GRADE CAPS 

4,000 mfd at 50 volt $1.00 ea. t 12 for $10.00 
6,500 mfd at 18 volt .. $1,00 ea., 12 for $10.00 



60 WATT TRANSISTORS 80 VOLTS 

From computer assemblies, board with 4 each 
power transistors 2N1137B, 60 watt, 80 volt 

PNP power . . $1.25 per board 



1C GRAB BAG $2.00 DOZEN 

Mixture of one dozen units, some marked, un¬ 
tested. 10 pages of RTL & DTL specs to aid in 
identifying. All configurations, TO*5, TO-85, Flat- 
Pack, Dual Inline. At this price you can't lose. 
12 for $2.00 



RF FILTER 

From HAWK MISSILE termination contract. 
Good for 5 amps, 600 volt, 10 cycles to 500 
me, insertion loss 60 DBplus, low pass pi- 
network type, excellent as feed-thru filter in 
converters, transmitters. Hermetically sealed 
inside are 2 toroidal chokes and 4 low induct. 
caps. -41102 _ $1.00 each, 6 for $5.00 

PISTON CAPS 

Corning glass, direct traverse type. mm. Q at 
max. C—500 at 50MC. 500 volt breakdown. 
Capacitance range 1-8 uufd. Brand new mili- 
ta ry surplus 3 for $1.00 or $3.00 per doz . 

SOLID STATE REGULATED FILTERED 

29 VOLT 50 AMP DC REGULATED 

Operate on 115 volt 60 cycle input with output 
of 29 volts DC 50 amps filtered and regulated. 
Solid state components with standard 19 inch 
rack panel mounting. Excellent condition. Ship¬ 
ping wgt. 175 lbs. $75,00 



GEIGER COUNTER, MLTRY SURPLUS 

like new with book, untested 



Manufacturer’s name withheld, but you will 
find it marked on every unit. Manufactured 
to Fairchild 900 RTL Series. All first grade, 
spec sheets included. A really amazing buy. 
Never previously offered by anyone at these 
ridiculous prices. 

1.00 each or $10.00 dozen 

Buffer . 900 

Dual Input Gate . 2-903 

JK Flip Flop . 923 

Dual JK Flip Flop ....... 2-923 

Dual 2-Input Gate, 

Dual Expander . 1-914, 1-925 

Dual 2-Input Gate Expander .... 925 

VARACTOR SIMILAR TO MA4060A 

Good for 40 watts at 432 MC, ea. tested in cir¬ 
cuit, w/diagram for 432 MC tripler. $5.00 ea. 

IBM WIRED MEMORY FRAMES. 

Removed from high priced computers. Exlnt 
condition. . 

4,000 Wired Core Plane 5 9 00 

4,096 Wired Core Plane $12.50 

8,000 Wired Core Plane ^ $13.50 

8,192 Wired Core Plane $15.00 

16,384 Wired Core Plane $19.00 


$10 TRANSISTOR IGNITION $10 


Complete electronic 2 transistor dual ignition system 
for cars, boats, trucks. Fully wired harness* dual 
primary cod, instant changeover from transistor to 
conventional or back, Neg ground, 6 or 12 volt 
system. Complete with instructions, ready to install. 
Original price $35, now only $10.GO postpaid. 

INTEGRATED CIRCUITS 
FAIRCHILD 

711 Dual Comp. Amp . ..2.00 ea, 12/20.00 

926 JK Flip Flop, 

hi speed 923 (20MHz) . I.SOea, 12/15.00 

l 910 Dual 2-Input NOR .. I.SOea, 12/15.00 
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MESHNA SURPLUS BARGAINS 


REFLEX CAMERA American made, takes 16 pics 127 film.$1*50 


GEIGER COUNTER complete w/meter, 550 volt 
transistor supply, less probe tube. #4i0 $4.00 


ANALOG TIMER w/sync motor, DC motor, 8 hr, input to 10K output 
via gear train. Made by Veeder Root. #VR . . --.-$1.50 

SNOOPERSCOPE TUBE see in dark, late model 6032 w/spec 

sheet . . ......... -56.50 

FIRE ALARM HEAT SENSOR, any setting from 50 to 300 F. Make 
your own alarm system for fire alert. ... 75g ea. 6/53:00 

I * p-_ j III —'■■ ph» 

HI-CURRENT 

W! SBBHaM TRANSISTOR 

AND HEAT SINK 

100 Watt C| A A 

Transistor I • W 


EXPERIMENTERS RELAY package, 4 
relays with instructions using as RF 
noise gen., telephone ring-blink indi¬ 
cator, AC buzzer..#418 1.00 



SPECIAL HEAVY DUTY 



r- 

. i ■ ■ " 

■■ ... . ■ 

HIGH CURRENT 


NI-CAD battery cell 1,25 volt 6 amp hours .$2.00 


POLAROID FILTER, demonstrate polarizing theories 2 sheets 
5*5 inch .. . .........*..***.***. $1.00 


BATTERY CHARGER hit, 3 amps 6 & 12 volt output. #207 J4.00 


FAIRCHILD CAMERA F-56, 20 inch focal length, tn trunk w/film 
mags, cables, viewfinder, etc. Manual or electric. Package weighs 
150 lbs,, cost Gov't $2,500.00 each. . ..... $100.00 


POWER SUPPLY KIT output 6-12-24 
volts DC 6 amps from 115 volt house 
current. Used for powering surplus 
gear, plating, charging.#340 12.00 


GUN CAMERA, standard Air Force AN-6. 
Xlnt, #447 ..... 


Takes 50 ft. 16 mm. 
..*,.$17-50 


Open style 
50c each, T2/$5.00 

88 MH TOROIDS* 



Variable Voltage Transformer from unused Mili¬ 
tary equipment- Just the thing for your Linear, 
Variable from 0-130 volts good for 22*5 amps* In¬ 
put of f 15 V 50/60 cycle, ...new .$28.00 each 


SN1PERSC0PE M*3, complete, operational, less battery. 

See in dark .... . .... $225.00 


IENS KIT, 12 Eastman Kodak cells w»th experimenters 
sheet. #222 ..* ..$1,00 


EXPERIMENTAL VARACTOR DIODES 

Package of 20 units with experimenters circuit 
explanation. Pack of 20 .... $1.00 

RBA-RBB-RBC POWER SUPPLY .$25.00 

For 115 volt 60 cycle AC use, brand new in car¬ 
tons, powers any of the above sets. 

Cable with AC plug for above .$4.00 

Cable with Rec.-Power supply plugs .$7.50 

2N697 TRANSISTORS unmarked .12/$ 1.00 

FILAMENT TRANSFORMER . ___$2.50 

I 15V 60C in, out D ut 5.1 V 14.5 amp 

12 KV insulated, wgt 25 lbs. V 43 Amps. 

866A SOLID STATE TUBE REPLACEMENT 

I year guarantee .. ....$10.00 


MICROAMP METER, brand new 100 microamps GE. #435 $1.50 


METER w/thermotoupie & sun cell demonstrates electricity from 
sun or heat. #435K __... *——*$3.00 


COMPUTER PC Salvage Boards 6/$l. 


Note from Meshnc: 

You have only yourself to blame if you are 
procrastinating on sending for our 84 page 
catalog of super-stupendous bargains, the choice 
of the surplus market, all hand picked by 
Meshna hisself. With todays shrinking dollar, 
you want all your shrunken buck will buy. We 
have a helluva job keeping up with catalog 
requests now. But we want our mailing dept, to 
keep sweating and we want you to have an 
opportunity of selecting the choicest bargains 
you ever found in the surplus market. Send 25<t 
for our latest catalog #69-1 now in prepara¬ 
tion. The 250 you send does not cover costs 
hut does show a sincere interest on your part. 
As soon as 69-1 is printed, you'll get one. 


1 AMP MIDGET SILICON DIODES 

1000 PIV 350 each 12 for $3.50 
1600 PIV 60d each 12 for $6.00 

FILAMENT XFMR 2.5VCT 20 AMP 

UTC, I0KV insulated. NEW . $3.00 

TELETYPE TEST SET I-I93C, no 

tools, govt renewed ... . . $!0.00 


10 amp T R I A C S 

„ Kit, I PRV i 100 I 200 ! 3001 400 
SP kW | Sale j 1.40 I 1.75 | 2.25 j 2.60 

Customer pays all shipping 


JOHN MESHNA JR. 

19 ALLERTON ST. LYNN. MASS. 01904 
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NAVY "TED" TRANSMIT. 
TERS AN/URR-13,27,35 
etc., AN/URA-6,8,17; 
AN/SPA-4,8,9. 

AN/GRC-3,4,5,6,7,8,9,10, 
19,26,46; RT-66,67,68,69, 
70,77; AM-65/GR, 
T-368/UR, PP-II2/GR, 
RT-I74/PRC-8, R-108,9/ 
GR, RT-I75/PRC-9, 

R-l 10/GR, RT-176/PRC- 
10, T-I95/GR, AN/PRC- 
25, R-I25/GR, T-2I7A, 
T-235/GR, R-278B, SB- 
22/PT, MD-129A/GRC- 
27, AN/VRC-12, etc. 

AN/TRC-24: 

T-302A, AM-912,3 
R-4I7A, AM-914,5, PP- 
685A & accessories. 

AN/TCC-3: AM-682, TA- 
219 

COMMERCIAL AIRCRAFT 
COMMUNICATIONS: 

Collins: 171-4,7, 51X2, 
5IV3, 6j85, 61ST. I8S-4, 

621 A3, 860E-2, 6I8M, 

51 R3, 578D, 578X, 479S- 
3, 479T-2; ARC: R-30A, 
R-38A, R-34A, RT-1 I A, 
T-27A, T-25C, R-3IA, 
T-27A, T-25C, R-3IA, 

21A system, IN-12,13,14. 


Test Sets: H-14, H-I4A, 
etc. 

INDICATORS: ID-250,1, 

ID-387. ID-257, ID-663, 
ID-1103, ID-637, etc.; all 
Collins, Weston, and 
A.R.C. Indicators and 
control units. 

TEST EQUIPMENT 

SG-I2A/U 

AN/URM-25 

AN/URM-26 

SG-IA/ARN 

SG-2A/GRM 

AN/UR M-80 

SG-I3/ARN 

AN/URM-81 

AN/ARM-8 

AN/URM-32 

AN/ARM-25 

AN/ARM-68 

AN/URM-48 

AN/ARM-22 

AN/ARM-66 

AN/USM-26 

AN/ARM-65 

SG-66A/ARM-5 

AN/URM-43 

AN/UPM-98 

AN/ARM-68 

MD-83A/ARM 

AN/UPM-99 

AN/USM-16 

TS-723/U 


OS-8E/U 
TS-757 
TS-330 
AN/UPM-32 
TV-2C 
TS-621 
TV-7 
TS-710 

AN/URM-44 

TS-683 

TS-5I0A 

AN/URM-52 

AN/USM-44 

AN/TRM-3 

SG-24/TRM 

ME-30C/U 

AN/PSM-68 

AN/GPM-15 

TS-505D/U 

AN/PSM-48 

We also buy all H-P, 

Boonton, ARC, GR, Bird, 

Measurements, TEK, etc. 

i 

RECEIVERS: AN/APR-13, 

14, 17; R-388, R-388A, 
R-390, R-390A, R-39I, 
R-392, R-220, R-389, 

R-l 125, R-I05I, CV-253/ 
ALR, 51 J-2,3,4, AN/ 

URR-, AN/FRR-, etc. 

AIRCRAFT EQUIPMENT: 

AN/ARC-27,33,34,38,44, 
45,52,54,58,73; AN/ARN- 
14,21,54,56,59,65,67,52V. 


SPACE ELECTRONICS CO. 


division of 


MILITARY ELECTRONICS, CORP. 

11 Summit Ave. East Paterson, N.J. 

201-791-5050 
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URGENTLY NEED FOLLOWING EQUIPMENT 

AN/AQS-4 AN/UPA-38 

AN/UPX1, 5 and 12 AN/GMD-1 

in slock: Collins 2084-10 Linear Amp. 2-30 Mcs. 

lOKw SSB. 

We have immediate customers for your old equipment in any condition. We'll 
pay guaranteed highest price, shipping, insurance, etc. We'll pay in 24 hours, 
write or call collect for our high offer. P.S. We’ll trade or swap equipment too. 


SPACE ELECTRONICS CO. 


division of 


MILITARY ELECTRONICS, CORP 

T1 Summit Ave. East Paterson, N.J. 

201-791-5050 

Please rush me a quote on the following gear that I have to sell: 


Na 


me 


Add 

City 


ress 


State 


Zip 
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FM EQUIPMENT SOLD TO LICENSED AMATEURS ONLY 

MOTOROLA 
MONITOR 
RECEIVERS 

30-40mc or 40-50mc 
(L01FNB 1101 A) 
or 150mc(LO3) $65,00 





V* KW power transformer and blower assembly (TK599) 

Collins R425B 420mc receiver, new ..... 

Transistorized 150 me pocket transmitters, 2 freq, L/mike& batteries. Z13NBC 

TEK13A battery tester for "H" & "P" series "Handie-Talkie" portables. 

General Electric Pre-Prog mobiles 6/12v, 420 me (L access). Each . 

Motorola "Handie-Talkies", 150 mc-1 watt output. With Ni-Cad battery & ant, 

H23BAM1101 AH. Each ... 

Digital Decoder, Secode RPD 634 ..... 

Decoder Unit. TLN6071A. Each ....... 

Dial Decoder & Pulse Unit TLN 6030A...... 

Ot r O* 1 3 f -E 2- 2 ifcOSt S©t IVlf f Ilf riMMI tllliff Ml IMI p I |i iti f i ■ h * «• I- ■ ■ ■ i I- I I k ri r n 

Nickel Cadmium batteries. Tested & guaranteed re-chargeable. NLN 6134A for 

"H" & "P" series radiophones, each .......... 

NLN 6117A for H11, 13NBC transmitter, Pair.. 

Motorola battery charger for H23, P33 BAM series "Handie-Talkies", NLN- 
6029A, Each 


■ v . ■ i . ■ • « . f • ■ ■ ■. v ■ i . I • 4 ■ • 4 f i f I • • ■ i ■ ■ • > kv • ... M* 


S49.95 

49.95 

39.95 

14.95 

49.95 

75.00 

34.95 
9.95 

180.00 

225.00 

14.95 
9.95 

29.95 


MOTOROLA CHARG1R 


for H11 
$14.95 


H13NBC pocket transmitters, NLN6121A 




G. E. Progress line 4 freq. decks, 25-54mc. Ea... 

Motorola transistorized pocket receivers, 150 me, H03- 

ANC-1102AQ, LI Battery. Ea.. 

Measurements Corp. model 58 F.S. meter, 15-150 me. ... 
NPN 6023A dry battery power pack for P31, P33 - "B" 

model "Handie-Talkies". Ea, .... 

Headset and mike kit for H and P series "Handie-Talkies” 

NMN 6009B. Ea.... 

High band mobile antennas, W/14 ft RG 58, connector 8t 
instructions. Ea. 

Clock kit for "BY" series base stations. Ea. 

E. F. Johnson solid state "Handie-Talkies", 40-50 me, 
W/nicad. Ea.... 

Frequency generator, 500 cps, (tuning fork osc.) TFD18- 

e- ^3* * i * fr fr ■*#-##** i- * * 


S * -S * I * f- a. a. * 9 V 9 m 9 M, -BP ■ V * * ■ ■ * 




29.95 

65.00 

49.95 

6.95 

29.95 

3.95 

9.95 

65.00 


. , f .. .| . 4 Mi ■ M-. - if 


6.95 


iVEWSOME 

ELECTRONICS 

Hours: by appointment only 
19675 Allen Road 
Trenton, Michigan 48183 
Phone: (313) 282 6464 
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MOTOROLA 
DESK 
SETS 


Motorola transistorized low band pocket 

transmitters, H 11N8C, each. 29.95 

Microfabs AE321, 21D8-50 Ohm pads, each 3.95 

I222A signal generator. 39.95 

D43GGV 1 50mc 6/12v mobiles <30W) 110.00 

T43GGV 1 50mc 6/12v mobiles {30W> 

dual freq, P.L. rcvr. W/access. 149.00 

General Electric Pre-Prog, 150mc mobiles, 

L/access., each.. 49.95 

Motorola 150mc Transistorized D is- 
patchers, T33A AT L/access., each 49.95 

Motorola T44AAV 420mc mobiles, 

W/access. ( each. 49.95 


iVMTSOillE' 

ELECTRONICS 

Hours: by appointment only 
19675 Allen Road 
Trenton, Michigan 48183 
Phone: (313) 282-6464 


FM EQUIPMENT SOLD TO LICENSED AMATEURS ONLY 


MOTOROLA 

BASE STATION MIKES 

* 14.95 


AH prices are F.O.B. Trenton, Mich. Min¬ 
imum C.O.D. order , $50.00 . 25% deposit 
required on all C.O.D. orders. Mich, resi¬ 
dents add 4% safes tax. Prices subject to 
change without notice. Many more items 
too numerous to mention. Write for equip¬ 
ment not fisted. 
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LOW FREQUENCY CRYSTALS at prices you can afford. Listed below 
are types of holders and frequencies available at this time. 

Crystals in HC—6 and HC—13 hermetically 
sealed type holders with pins. Frequency 
listed in Kilocycles. OUR PRICE ONLY 
$1.05 each, postpaid in the USA. 


Crystals in KOLDWELD SEALED CRYS¬ 
TAL HOLDERS. Can be mounted on print¬ 
ed circuit boards or easily adapted for other 
types of mounting. Frequency listed in Kilo¬ 
cycles. Our price only SI.05 each postpaid 
in the USA. 

3.300 3.640 4.400 5.824 625.0 

Also available same type holder except price 
is $2,50 .. 20.0 KC. 


3) t w** 


15.0 

29.10 

30.00 

54.00 

56.00 

58.00 

63.00 

72.00 

81.94 

200.0 

236.0 

244.0 

252.0 

268.0 

276.0 

292.0 

316.0 

324.0 

332.0 

340.0 

348.0 

356.0 

364.0 

372.0 

380.0 

388.0 

396.0 

452.5 

453.8 

453.9 

456.3 

776.0 

1496.0 





775 MAX 



WJU 

fti in soi m* 



(ftp 0&? GlA 
7 PINS 


JS7 WAX 
Wl 1H U)L Dl h 


Crystals in HC—6/U and HC—13/U hermet¬ 
ically sealed holders with V /2 inch wire leads. 
Frequency listed in Kilocycles. PRICE only 
$1.05 each postpaid in the USA. 

4.045 6.40 128.0 199.6 215.5 216.5 
217.5 240.0 300.0 530.0 667.0 695.0 
Same type crystal and holder as above ex¬ 
cept the price is $2.50 each, postpaid in the 
USA. Frequency in Kilocycles. 

16.000 32.0 75.0 96.0 100.0 

FOR A LISTING of 4 pages of HUNDREDS 
OF AVAILABLE CRYSTALS, SEND lOd 
COIN OR STAMPS. Your needs can be 
found here at tremendous savings. 

SEND CASH, CHECK OR MONEY ORDER 
IN FULL. NO COD'S. Minimum acceptable 
order $2.00. 


AVAILABLE ARE THE FOLLOWING 
FREQUENCY MARKER CRYSTALS IN 
THE DESIGNATED HOLDERS. 

100 KC HC—13 holder, wire leads$2.50 

200 KC HC—6 holder, pins...$1.05 

200 KC FT-241 holder, pins.$0.50 

500 KC FT-241 holder, pins.$0.50 

1000 KC HC—6 holder, pins......S2.50 

1000 KC FT-243 holder, pins . $2.50 

QUAKER CRYSTAL KITS: An assortment 
of FT—243 and HC—6/U type crystals in the 
Amateur Bands at the lowest prices in the 
World. Kits contain our selection of freq¬ 
uencies. DO NOT REQUEST SPECIFIC 
FREQUENCIES. All kits are $2.10 each 
postpaid in the USA. 

1. 6 Assorted crystals in 40M CW band. 

2. 6 Assorted crystals in 40M phone band. 

3. 6 Assorted crystals in 6M band. 

4. 6 Assorted crystals in 2M band. 

5. 6 Assorted crystals covering 6 ham bands. 

6. 5 Assorted crystals in 40M Novice band. 

QUAKER ELECTRONICS IS ALSO THE 
WORLD'S LARGEST SUPPLIER OF MILI¬ 
TARY TECHNICAL MANUALS ON ELEC¬ 
TRONIC EQUIPMENT, ORDINANCE, VE¬ 
HICLES, IDENTIFICATION CATALOGS, 
STOCK RECORD GUIDES, AIRCRAFT, 
MISSILES AND MUCH MORE. NOW AV¬ 
AILABLE A 100-page CATALOG. SEND 
35«f to cover cost of mailing. None free. 


QU/ 





P.O. BOX 215 

HUNLOCK CREEK, PA 18621 
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SURPLUS FROM CW 


Epoxy sealed dry reed min. relays assortment 
I2VDC and 24VDC DPDT-4PDT Worth 
$50.00 . 5 for $1.99 

I Watt precision resistor assortment '/j% 

10 Assorted .. $.....49 

Relays—Allied Control KS 59 10-104 18- 
28VDC I0A . . - . . . $ .79 


A Real Find 

Bi-directional motor tuned match box utilizing 
Jennings I0-300MMF vacuum variable M5V 
400 .. $37.50 


II0-220VAC Cooling Fans 1550 RPM enclosed 
motor 10" over all—perfect for all cooling 
applications —......—......—4.50 


Sperry-gyroscope motor driven stepping 
switch 12 position 5 pole I9-30VDC .__$ 2.99 

Meters: mirrored scale 4 I /2 M Weston New 
while they last 0-390 micro-amp movement ..$ 3.99 

Assorted CD capacitors Tubular 5% ...20 for $1.00 

Aluminum ground wire #8 . 100' for $ 1.49 

Assorted Hewlitt Packard Communications 
Black Knobs W without set screw _10 for $.99 

Fans Rotron Blower 3350 Rpm—220 VAC 
3 Phase 50/60 — Squirrel Cage New . $ 4.99 

SW Diameter-with 2MFD capacitor. Also 
works perfectly on 110 VAC 

Ohmite series “A" Rheostats 25 Watt 100 £2 $.69 

Potentiometer assortment .5 for $1.00 

10-Turn Precision Pots . 4 for $2.00 

4-Prong Johnson ceramic tube sockets ....6 for $.99 
20 Watt 8 12 Resistors Non-Inductive . ..2 for $.99 

Tubes 

RCA 2C40 . $ 1.99 

Kalotron 2AS ISA . $ .49 

Sylvania 7F8 . . $ .79 

Sylvania 2C36 . - ... . . $ 1.99 

Sylvama 65X7 - -- - ......... —$ *49 

Raytheon RK-6BL6 ...........— $ 1.49 

Eimac 3CXIQOA5 . $ 9.95 


Eimac 4CXI000A .. 

Sylvania 5651 ... 

Sylvania 6V8 ...... 

.$47.50 

.$ .99 

$ 1.79 

Sylvania 6D4 . . 

. $ 1.49 

Sylvania 6H6 ____ 

$ ,69 

Amperite 20-3 Ballast . 

.5 for $.99 

Hook-up Wire Assortment .. 

..$ .99 

I0K 150 Watt Ohmite Pots . 

.$ 2.99 


High Power-Wirewound Fixed Resistor As¬ 
sortment . . . . . ...JO for $1.99 

6 UFD-600V oil filled capacitors Non- polar¬ 
ized .... .99 

6 Gang silver contacts 18 poles Ideal switch 
for the Ham .. . . $ 2.99 

Fans: 5" ! I0VAC .. $ 2.99 

Fans: Metal frame 5" 220VAC . . . $ 2.99 

C-D Electrolytic Plug in Cans 35-35-at 350V 

. — . 10 for $1.99 


- - -m- -m- -r •w - 


3AG Fuse Holders ...6 for $.99 

SPST Spring Return Toggle Switch _4 for $.99 

Ceramic Wafer Switch 2-Pol 5-Pos _3 for $1.99 

Resistor Assortment ..$ 1.00 

Capacitor Assortment ...$ 1.00 

Relay Assortment...12 for $4.99 

Insulators Ideal for Doublets screw-in Por¬ 
celain .....10 for $.69 

Radio noise filter 35AMP I00VDC .$ ,49 

Tube Shield Assortment.10 for $1.00 

Ohmite 50 O 25 Watt Wirewound "Dummy 
loads?" .........3 for $.99 

#18 Copperweld Antenna Wire 

100' rolls for only .......$ .75 

250' rolls for only ..$ 1.49 


SPECIAL "TAKE A CHANCE" 
CW GRAB BAG 

YOU WON'T BELIEVE YOUR EYES 

$5.00 


CW 


1 - AHHit 1 


—*— ■ 1 


ELECTRONICS SALES CO 

1237 16th DENVER, COLO 
303-244-5523 


Minimum Order $5-00 
All Orders Over $50,00 Prepaid 
Under $50*00 Add 10% Postage 
All Orders Shipped Parcel Post 
Colorado residents include 3% sales tax 
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$6,50; 


IMPORTANT NOTICE! 

DOCTOR'S ORDERS —store hours 11:00 AM to 
2:00 PM Monday* Thursday & 9:30 AM to 2:00 PM 
Saturday. For other times, PLEASE write in advance, 
or call me at home 312 SU4-4426. * 

VARIABLE CAPACITORS— LARGEST STOCK—GREATEST 
V A III KTY—A N Y W11 EKE, 


5 gang For OUTPUT sUe Pi-Network, Ail 

402 pf/iet. bate fthttft. Vh* long- Total 201(1 
pf Wilt Imui i*»il meter, without any 
Inductance* 3V** w* 2h, 6* L 
(3 LBS. ) NEW *. 

3 gang A> above, hut take-outs, good clean. 

2 saeLOfia* 520 pf see. 3rd is 465 pf. 
total H05 pf, 3^" V* 2^" h, 5" L 
{3 LBS) t N #,,***■*«*--»- ******* 

GIANT Bread and Cheese Slicera. 
CARDWELL, 3500V, Micalex insula¬ 
tion. h # 10- L + 

for V' shaft, with threaded hushing, 
(10 LBS)i 4/*■»*«*******.**-»•*■* 

CARDWELL, split stator. 6500v_ ML 
calix insulation. 5%" w, 31^' h r 11" 
long + 2 Vi" for V' shaft with 

threaded bushing- (10 LBS), NEW, 

4 for 125.00 ...* * * *- 

EFJ -152-504, TOOOv, Split Stator. 
5*-" w, h* 16%" L 4 %* & 1^" 
for two* V* M shafts* <9 LBS), NEW. 
4 / 1.00 .. 

EFJ # 152-852* 4500V. Split Stator. 


$3.00 ea* 
$2*50 ea. 

$2.50 ea. 


35 pf to 
1017 pf. 


DUAL 30 
to 211 pf. 


DUAL 37 
to 305 pf* 


$0,50 ea. 


$6,50 ea. 


$8.50 ea. 


DUAL 35 
to 308 pf. 


13 Id 
353 pf, 

12 to 
244 pf, 

12 to 
151 pf. 


18 to 
75 pf. 


w 


iv 


7 V h. 11V L - V A 


Ufe* for_U" ahifts. (6 LBS), NEW, 
■I for 82 1 , .ui 

BFJ £ 154*2 20OOv, 2ft" w, *%" h, 
3 \ 4" L + *4" & \Vi f^r U" shafts, 
2 LBS), NEW, 4 for $17.DO ****** 

EFJ #1544.2000V, 2ft" W, %*&* h. 
2 ft" L -V ft" & 1L^ for Vi" shafts* 
<2 LBS). NEW, 4 for $11*50 . 

CARDWELL or MILLEK* 3000v. 
WA" w, 3" h. 5ft" E + 1" tor Vi” 
shaft. <2 LBS), Removed from new 
HCtS* l/$ 13,00 ...- ***** 

CARDWELL, 3 KV. MIcalex insula¬ 
tion, *1 X A H W* 1%"' h, 344 w 1, 4- %" 
for *4" shaft. (L LBS). NEW 1 
for $0*50 .... 


$7*50 ea. 


$4*50 ea. 


$3*00 ea* 


$3.50 ea. 


$1.75 ea* 


EFJ Hub miniature Arc. All have 3/10- slotted shafts,, with 
threaded bushings* NEW. 

#160-102, 1.5 to .1 Id: #100-104, 1,8 to ST pf. 

i holes 4 for $1.75 . ..* *. ********* .5Qe ea* 

#100-107, 2,3 to 11.7 pf; 1,1 to 15 pf (not EFJ). 

Choice 4 for $2.00 ..*.09c ea* 

#100-110, 2T to 16.6 pf, 4 for $3,00 .*..70c ea* 

#160-111, 2 to 11.5 pf* 4 for $2.25 .*..60c ea* 

#160-130* 3 to 32 pf* 4 lor $3.25 *.. ****S9c ea* 

"100-203, 1,5 to 3.1 pf butterfly* 4 for $2.60 *. G9c ea. 

- 160-208, 2.3 to 8 pf: #160-211, 2.7 to 10.8 pf* 

butterfly, 4/$3.25 ____ ********** _,B9e ea* 

#100-306* 2,3 to 14.7 differential. 4 for $3.25 .. *69cea. 

#ls0-5* IT to II pr ( fur 1\L\ boards, screw driver 

ad j Li 4, 6,' 1 j i * * - **, + ..,■*,*,**. 50C (iii* 


TRIMMERS. PADDERS* PISTON, CERAMIC. NEW 

1 to 12 pf Piston. glass, by LRC. 4 for $2.60 .69e ca. 

1 to 5T pf ERIE NP0. 5 on hakelite board. 

4 boards for $2.75 *.....• •*..* .*.75c bd* 

8 to 50 pf ERIE N 750. 3 to 30 pf* AHCO* 

Choice 6 for $1*00 ....*..ISe ea. 

3 to 36 pf ARCO #33064. *\ for $1.00 .. 

7 to 100 pf UHL. or iO to 125 pf* URL padders. 

6 for $1,00 ..* *...*. * -..- - *-J Be ea* 

25 to 90 pf padder. #4406:2* 7 for $1.00 .*.. 15c ea, 

TUBE SOCKETS* HEAT SHIELDS. CAPS 

1 pin. bayonet base, 25w, For 866, 3B28, 811. 

take-outs, wired in pairs ... ... ,69c pr. 

7 pin* large* ceramic wafer, for 837, 1625, SAP-1 

NEW; 4 for $1.10 _.. * * *.... * * 29t ea, 

7 pin* ceramic wafer* for 4-65A* 829B* 832A, etc. 

N EA\ , 4 for ... 79c *- a* 

7 pin, shield base, septar for 4-65A. 82f»B* etc* 

NEW. 4 for $3*75 .....$1*00 ea. 

7 pin* shield base, septar, for 7094* 5894, etc* 

NEW. 4 for $3*75 __*. ***** .*.5U00 ea* 

Octal, erramic wafer, NKW. 4 $1.10, 29e ea; octal* ceramic, 
ring mul 7 >1,0. r5e ea; octal, blfc bake, ring mtd. 11 $1*00, 
15e ea: il pin blk hake., ring mid. for crL, 39c ea; 9 pin min. 
ceramic shield base, 5 $1.00, 23c ea; same blk bake, 7/$1.0fl* 

I Sc ea* 

i Tysral Focket, ceramic, for HC6 U crystals. 1 V t spaced. 

II for $1.00 .... **** ..I0tta, 

Heat diMpatlng plate caps, aluminum* for 807* etc, 

4 for $1.H> ......29e ea. 

Ceramic plate caps, %” or % f \ Clean, good take-outs, 

choice G. $1.00 ... 19c ea, 

! ieiit disMlpating luhei shields, for 7 pin & 9 pin, 

1 ^ ur 2 * 4/$1* 10 .*20c ea* 


CATHODE RAY TUBES* NEW 

5 RR-L $6*50; 3 KIM, $1.95; 5 BP-1, $5-50; D CiM. 

5 HIM, $10*00* 

MU-Metal ShielcLs for CRT. to fit. 

3 HIM* new, $1,75; 3 JP-1 thole for anode* take-outs),* SI.50: 
BP-1, $2*50* 

TUBES, NEW or pulled from unused military sets— 

GUARANTEED 

5763, 884, 6J4. 807. 5933/807W, 1616, 6AKii ( BANS 

IH.XJH, 3903 6AST. 4 $3T5 ..... *$LOO ea. 

SB 28. 837, 4 $14.00, 53.75 ea*; \Tt-75. 90, 105* 150. 

OA2* OB2, 4/13.00 ---- **.**79cea, 

6AK5, 6AL5, 12AU7, 12AT7, 12AX7. 6AU6* 5U4G, 

5I14GY, 6AC7, 6SN7GT, 6VGGT, 12A6. 4/160 . 69c tm* 

1025* 954, 955, 950. 957* 958A, 6099,636* 12C8, 

12J5GT, 1026, 12SJ7, 6. $2T5 .*_*..... 49c ea, 

REAL SCOOPS, late arrivals, TERRIFIC BARGAINS 

EFJ 1456 pf, 600 V screen by pas* for 

= 124-113 4 s 150 series tubes. Fits EFJ -124- 

100 A 124-114 sockets. NEW. 4 
for $8 .j 0 .**** + . + ,,***. $2*25 ea, 

30 to 50* By UTB A. for assigned frequency, 

152-170 trucks, cabs, police* tire, etc. Tune- 

MC aide, over both ranges, with provision 

FM-rtc. for crystal control, for 1 station, on 

each band* For 115 v. 60 cycle op¬ 
eration. Uomplete, In cabinet; but 
less speaker* BRAND NEW, close-out 
dLcontinued tube model- All wilt need 
ij!ial ai Mi mem touch-up, with align¬ 
ment insmictions, booklet. (15 LBS.) $50.00 ea* 

144 MC Originally made for secret goVL proj- 
Frequency eel. Wiih Instructions for converting 

Meter to 2 meter. KF section, in cotiper box, 

ir 0V4" h. Has dual, split stator 
15 pf variable capacitor, roil* 535 & 

US I IT lubes. Also, 115v 6U cycle power 
supply, 5Y3 GT* A T R-I05 & YB-150 
Tubt-s* AJoGT mixer. ON-Off switch* 
pilot light, fuse post, volume control, 
audio output jack, SO-239 for RF 
Input* 5' 1 velvet vernier. In gray $12.95 ea, 

cabinet* r w, ll^” il. $%" h, NEW. <25 lbs,) 

multi Feeding 115v Into full winding on the 

tap center tapped side, output on multi 

xfmr. tap side Is 0-29. 35, 45. 55, and 

120v* Feeding 115v into full multi 
lap winding yields 10Ov CT, For 60 
cycle* 2*59 VA. 4 W r W> 2%“ d, U 
h; 3Vi n x inoimting centers. Terni- 
Jtm 1 hoard 3%' x 0*, (11 LBS), **** $3,50 ea* 

3*/a" rd. Uy i 'OLE of L. A. Ail are BRAND with 

meters NKW, with dial face* black figures on schematic 

white background, divided Into 40 
i II v r Is [tins, NO NUMBERS, NOT IN- 
WTALLED in meters. Ranges as fol¬ 
lows: 0-50 ua DC. 4/S 11.25 $3.00 ea. 

0-100 ua or O-2O0 ua DC. 

4/$ 10,50 *... $2*75 ea* 

0-1 urn DC* 4/$0,50 - $2*50 ea, 

U-5 MA or 0-1O HA DC, 

4/$8.50 ... . $2.25 ea* 

85 KC Older type, for BC-453. NEW. 

I,F* 4/$3T5 ----- $1*00 ea. 

Later type* hlgb-Q, ceramic* for Rll. 

4/$4.75 .-... $1.25 ea* 

Range A MUST for C W. or RTTY. 3 posl- 

FILTER Hon switch—RANGE passes 1020 cy¬ 
cles : voice rejects 1029 cycles; both 
no filter action* Has two jacks, for 

rL-.Vi: and 6 ft. cable with PL-55* 

(3 LBS), 4 $8.75 ... $2.25 ea. 

NI-CAD 5 amp-hr mil specs iS amp-hr com- 
BATTS* raereialL 2* w, thick* 3" li_ + 

1 for terminal'. Excel* used. 12 

IBS). 4 $0.50 __* *.-_ $2*50 ea* 

88 mhry Standard telephone type. Two 22 

tcrrolds mhry windings, on one core, wire In 

series. 5 ^2.00 45c ea* 

velvet dial* 8:1 ratio. JAP. NEW (1 

vernier LB). 4/ $5* 50 * *... $L50 ea. 

TEST BO" long, red A black. 4*" prods* 

LEADS JAO* 4/$1.85 50c ea* 

CO-AX CONNECTORS, NEW* current production 

(*) WWII surplus. 

FL-259. 10/$5.-5* 5 $2,63* 55c ea; PL-259 A*, 10 $2.60, 4 
$1.10. 29c ea* 

BO-39, 10 $4.00* 5 $2.15* 45c ea; CII-239 (1 hole) 5 $2,25* 

50C 'a. 

M-359, 5 $2.23, 50c ea; H-35SL 4 $1.50, 39c ea; M-358 <T> * 

$1*95 ea, 

PL- 258 , 5 $3*75* 79c ea; DOUBLE MALES* don’t bind, 

5 $'i 1 j> $ | F o ta 

N type, 50 obui-UG-21 U* 4 $1,50, 39c ca; UG-58/U 

4 $2*60* 69c ea* 

All prices are NET* FOB my store! Chicago. AH offerings 

subiecl to prior sale, and subject to price change, without 

notice. Illinois orders, add 5°o to cover “sales tax* M PLEASE 
include su^eient to cover postage & insurance; any excess 
returned with order. Send SASE for flyer. 


B C Electronics 2333 $. Michigan Ave. 
(312 CAIumet 5-2235) Chicago, Illinois 60616 
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C&H Sates ushers in the new year with a tremendous electronic test eqpt, sale. The enclosed list is 
just a partial listing of our stock. If you do not see what you need or want, call or write to us at 2176 
E. Colorado Blvd., Pasadena, Calif. 9M07 213 MU-l-4925 or 213 SY-6-2628. We are also the leading 
supplier of power plants, optics, semis, tubes, you name it, we got it, & all stocked under one roof. 
REMEMBER this is only a partial listing. 

H.P. 7I0A P.S. output continuously variable from 180 to 360 volts. Either positive or negative output 
terminal may be grounded. 6.3 V.A.C. center tapped also provided. An output of 100 MA can be 


drawn. Only $15.00. 

H.P. 7I2A P.S. 500V. at 200 MA . . $ 95.00 

Hughes Solid State P.S. 6-30V, 0-5A.$ 50.00 

Lambda LT I095M 0-32 V.D.C. 0-1A 

(4 bands) . .. . . . $ 75.00 

MOD. BPSF Inlet Model 3PSF 28V-15A ....$ 75.00 

Lambda C 281M (with meters) 125-325 
V.D.C. 0-200 MA . . . . . .....$ 25.00 

Lambda C 282M (with meters) 325-525 
V.D.C. 0-200 MA ... . .....$ 25.00 

Lambda C 481M (with meters) 125-325 
V.D.C. 0-400 MA . $ 25.00 

Sorenson Q6-8 Solid State 4.5-9 V.D.C. 

0-8A .. $ 75.00 

Sorenson E28-I0 25.2-30.8 V.D.C, 0-I0A ..$100.00 

H.P. 202B Low Freq. Osc. '/ 2 CPS to 5000 
CPS . $125.00 

H.P. 212 A Pulse Gen 0.07 to 10 Usee. $100.00 

H.P. 400H V.T.V.M. 10 C.P.S. to 4 Me. .. .$135.00 

H.P. 410 Br. V.T.V.M. Measures to 700 Me. $ 90.00 

H.P. 430 CR Power Meter 0.02 to 10 M.W. 
or —20 to +10 DBM ___ $ 75.00 

H.P. 450A Amplifier ±0.5DB, 10 CPS to 

I Me ...$ 50.00 

H.P. 500B Freq. Meter Measures 3 CPS 
To 100 Kc . . $100.00 

H.P. 526A Video Amp. 10 CPS. to 10 Me. $100.00 

H.P. 526C Period Multiplier-Counts Audio 
Range to 100 Kc . . . $100.00 

L&N 2430C Galvo . ..... . . $ 95.00 

Rutherford B7 Pulse Gen. $200.00 

Alfred MOD 250 TWT P.S. .. $200.00 

Ad-Yu Time Delay Standard MOD 20A2 __$ 75.00 

URM32A Freq. Meter !25Kc- 1000M.C.$250.00 

N.L.S. 758 D.O.M . .$100.00 

C&H SALES 

2176 E. COLORADO BLVD. 

PASADENA, CALIF. 91107 


Polorad RBI Rcvr. with Rlt. Tuner 950- 
2000 Me. ______ $200.00 

Polorad SA 25 Microwave Spectrum Analiz- 
er with 20X Head ..... $150.00 

Hycon 645AR. D.V.O.M.$125.00 

Tek 53/54E Low Level AC. Differential .__.$ 95.00 

Tek E Low Level AC. Differentia] . _$ 95.00 

Tek K Fast Rise D.C. Unit ..$ 75.00 

Tek 80 Vertical Plug In . . -.$ 25.00 

Tek 122 0.2 CPS to 40 Kc Amp .. $ 50.00 


Tek 128 Probe P.S . $ 39.95 

Tek 161 0-50 Kc. Pulse Gen.....$ 35.00 

Tek 162 0-10 Kc. Pulse Gen. . $ 35.00 

G.R. 107 J. Variable Inductor 0-10.8 UH. ..$ 50.00 
G.R. I07K Variable Inductor 0-II0 UH ....$ 50.00 
G.R. 107L Variable Inductor 0-1.1 MH . $ 50.00 


G.R. !07M Variable Inductor 0-11 MH.$ 50.00 

G.R. I07N Variable Inductor 0-110 M.H. ..$ 50.00 

G.R. 720A Het. Freq. Meter 100-200 Me. 

On Fundamentals, 10-3000 Me. on Har¬ 
monics . . ....... $ 50.00 

G.R. I208B Unit Osc. 65-500 Me.$125.00 

G.R. I209A Unit Osc. with I263A P.S. 

250-920 Me . .. $150.00 

G.R. I219R Pulse Amp ... ....$ 50.00 

G.R. 1001A Sig. Gen. 5Ke-50Mc . ..$400.00 

G.R. 123IB Amp & Null Det..$ 35.00 

G.R. 1231 P.S. Adjustable Filter .$ 35.00 

G.R. I454A Decade Voltage Div.. . $ 75.00 

M.C. 65B Sig. Gen. 75Kc-30Mc. _ $400.00 

M.C. 80 Sig. Gen. 2Mc-400Mc. _ _ $250.00 

TS 403 Sig. Gen. (same as H.P. 616A) 
1800-4000 Me . $450.00 

TS 419 Sig. Gen. (same as H.P. 6I4A) 

900-2100 Me . $395.00 

COMPANY 

Please remit money with order, no C.O.D.s. Calif, resi¬ 
dents add 5% Sales Tax. F.O.B. Pasadena, Calif. 
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DUMONT 304-A OSCILLOSCOPE 
Specifications: 

Y Axis amplifier: 

Sensitivity: 0.025V pp/inch. 
Frequency Response:(DC coupled) DC 
to 100 kc (down less than 10% @ 100 
kc). AC coupled - 10 cy to 100 kc 
down less than 10%. 

Transient Response: Rise time (10% to 
90%) — 2 microseconds or less. 
Overshoot: 2% or less. Decay: (direct 
coupled)—none. (Capacity coupled)— 
less than 10% in 45 milliseconds. Input 
impedance: 2 meg & 50 pf. 

X axis Amplifier: 

Frequency and transient response same 


as Y axis. 


Sweep frequencies (recur¬ 
rent sweep) *■ 2 cy to 30 
kc. (may be reduced to 0.5 
sec. sweep time with ex¬ 
ternal capacity). Driven 
sweep: 0.5 sec. to approx¬ 
imately 30 microseconds. 
Expansion: to 6 times 

screen diameter. Built in 
calibration voltage of 0.1V 
pp and precision input at¬ 
tenuators allow calibration 
over entire range. Con¬ 
tains 21 tubes. Shipping 
weight 70 pounds. 



TYPE 304 A.R. SAME AS ABOVE EX¬ 
CEPT RACK MOUNT. PRICE $99.50 

P0WERSTAT 

Late Model 3 pn 116B 10 amp 120V 60 
cycle. Rated 0-140V, 10A, 1.4KVA out¬ 
put. These are the latest type and are 
about the same size as the older 7.5 amp 
type. Complete with 3 pin U.L. cord, re- 
ceptical and on-off switch. 

PRICE. . $14.95 

TEKTRONIX SCOPES - EXCELLENT 
CONDITION, Checked and Guaranteed. 

Type 511 . $99.50 

Type 512. . $150.00 

Type 513. ....... $195.00 

Type 517. . $195.00 

GENERAL RADIO MODEL 1800B 

Vacuum Tube Voltmeter 
Voltage range: DC .01 to 150V 

AC 0.1 to 150V 
Accuracy: ±- 2% of full scale 
Freq. range: 15 cy to approx. 400 me ^-Idb 

EXCELLENT, CLEAN CONDITION. 

PRICE. . $59.95 

TDA-2 RTTY TEST SCOPE 

The Selma Telegraph Distortion Analyzer type 
TDA-2 is a self contained portable unit designed 
to measure bias and distortion of telegraph start 
stop signals. Distortion is indicated by vertical 
pips displayed in a rectangular pattern on the 
face of a cathode ray tube. Measurements can 
be made while machine is operating. Measure¬ 
ments can be made on circuits operating at 60, 
75 or 100 OPM on 20 or 60 ma neutral circuits 
or 30 ma polar circuits. Distortion measure¬ 
ments from zero to 50 percent with an accuracy 
of plus or minus two percent can be made. The 
set is patched in series with the loop and direct 
measurements made. No special skills required 
to make measurements after a few minutes of 
practice. See your distortion, then adjust and 
watch it disappear. 

PRICE. . $49.50 ...F.O.B. .. 


TRANSFORMERS 

110/220V pri, 2000 or 2400V CT sec. 

CCS. PRICE. .. $4.95 

L-C FILTERS 

Single Section: 

L=2 hy @ 5 amp, C=6500 mf @ 75V 



1 


PRICE.? .... . . $1.95 

Dual Section, each.... 

L=2 hy @ 2 Vi amp, C=7500 mf @ 40vdc 



X 





P^R1E............................................. $2.95 

SORENSON "RANGER" REGULATED 
DC POWER SUPPLY Model GOOB 

Specifications: 

Output voltage range: 0-600 VDC 
Output current: 0-500 ma 
% Regulation Line: ±. 0.25% 

Load: ± 0.25% 

Ripple (max RMS millivolts): 3 
Fil. Supply: 6.3 VAC @ 15 amps. 

Bias Supply: 0-150 VDC 
Internal Impedance: 2 Ohms 
Cabinet: 17"W, 15"D, 10%''H. 
Excellent, Clean Condition. Net wt 85 lbs 

PRICE. ... ..$49.95 

INTEGRATED CIRCUITS 

MADE BY RADIATION INCORP. 

TYPES: 

MSV.... 

BSMV.... 

Dual & Nor 

PRICE ... 



. 3/S1.00 

Ail prices are F.O.B. our Philadelphia warehouse. All merchandise described accurately to the best of 
our Knowledge. Your purchase money refunded if not satisfied. Terms are cash. Minimum order is $5. 


SELECIMNICS 


1206 S. Napa Street 
HQ 8-7891 


PhiJa. t Pa. 
HO 8-4645 






































LIBERTY 


WILL BUY 


ALL 

• ELECTRON TUBES 

• SEMICONDUCTORS 

• Military Electronic 

Equipment 

• Test Equipment 


LIBERTY 

OFFERS 


MORE! 


PRESTEL FIELD STRENGTH .METER 

(Model 6T4G) 

Frequency Range: 40 to 230 
and 470 to 860 Megahertz. 
Calibrated outword from 10 
to 50,000 Microvolts. Nothing 
malces it easier to properly and 
speedily find the correct place 
to install TV, FM and Com¬ 
munication Antennas. You can 
measure and hear the signals 
this 4 1 /* volt battery economically powered 
There is nothing else like itl 


with 

unit. 


Only $120.00 


WIRE, WRITE, PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES 


648 Broadway, New York, lew York 10012, Phone 212-925*6000 






















NETIC 


Reel after reel after reel 
















20-TRACK HEADS 


#13,069 



$ 




4.95 







#13,051 


#13,067 

AUDIO & INSTRUMENTATION TAPE 


Specifications'. 

Freq. Response at 7.5 IPS—30 CPS to 

10,000 CPS 

D.C Resistance (Excl. center tap) 

9.4 Ohms 

D.C. Resistance on each side of tap 4.5 
4.9 Ohms 

Total Head Impedance—32 Ohms 
Bias Frequency—80 KC/s 
Bias Current—.5 MA 


& 


rr 


1" Instrumentation Tape x 3600' on IOV 2 
reel NAB Hub—like new #13,059 $4.95 

2" Reeves Soundcraft 2" recording tape on 
7" reels 980' splined hole in reel—used 
#13,054 Price $2.95 

8 V 2 " Scotch brand recording tape, 206' 
type MT-20406—no reel—new— 

#13,053 Price $4.95 

V 4 " Like new empty tape reels. 14" dia. 
(will hold 4800 ft.) of 1 / 4 " tape. NAB Hub 
with box. #13,051 Price $1.00 


20 track recording heads—brand new 


measuring only 4" across by approx. 
2Vz” dia. & only 3/4"W. Very highest 
quality offered for the ridiculous low 
price of $4.95 #13,064 


#13,058—Audax cutters type J10A. Brand 
new, magnetic cutting heads. Only $1.95 


Please include postage & insurance- 


Buy 10 of any item & get 1 extra FREE. 


#1052'—1" x 8" empty reels NAB Hub $1.00 
#13,067—2" x 8" empty reels NAB Hub $2.95 


SYNCHROSCOPE 
MILLEN NO. 90955 


$4450 










#13,068—2" x 12 V 2 " empty reels NAB Hub 
(For V.T.R.) $9.95 







Useful as foundation for oscilloscope, pan adapter, band 
scanner, modulation monitor, etc. Complete with all tubes 
including 5" type 5LP1A. Case 20 Y 2 "D 15"H 9 3 A"W 
Net wt. 54 lbs. Power supply 115 V 60 cycles. Used, good 
condition. An incredible bargain 
Only $34.50 Stock #29,079 



Appearance similar to above picture 


BERKE LEY ELECTRONIC COUNTER 


$ 


39 


95 


MODEL 5010 
shipped REA Collect 


Use as Basic Counter 
Adapt for Frequency 
Meter, etc. 

Stock #29,080 



Complete with 3 plug-in units with 
neon readouts for scale of 10 and 
a six place mechanical counter. 
Used—as removed from service. 


Electronic 

Counter 


Our new flyer #969M7 is now available. Write for your free copy of this bargain sheet 
of unbefievabie vafues. 


* DENSON ELECTRONIC CORP. 


PO Box 85 • (203) 875-5198 
Rockville, Conn. 06066 
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! SALE + SALE ! 


X-Formers All 115V-60Cy Primary — 

2500® ICIYla & Fit $2® .4/$5 

JIOOVCT® 300Ma, Gv® 8A, 5V ® 3A & 
(25V Bias, abt 1200 VDC $4® ,...3/$l2 

2.5V ® 2A $1® ...4 for $2 

6.3V @ IA $1.50® .4 for $5 

20VAC & TAPS/8. 12, 16, 20V® 4A $2® 
32VCT/IA or 2XI6V® tA $3®, 4/310 
480 Vet® 40Ma &. 6.3® I.5A CSD $1.50 
10 Vet®' 5A & 7.5 Vet @ 5A .$5 

6.3 Vet I5.5A &. 6.3 Vet @ 2A .$4 

7.3 Vot@ I2A $3® ....2/$5 


866 C.T./2.5V/I0A FILAMENT 
XFMR ID Ky Insltd $2@ .3/$5 


Bandswitch Ceramic 500W 2P/6Pos, $2® 

5Hy-400Ma Choke $4® ..2/S5 

GHy-SOOMa $5® .2/$6 

250Mfd ® 450 Wv LecMytic $3@, 5/$ 10 
Cndsr Oil IDMfd x 600VDC 45c®, 10/S3 
Cndsr Oil 6Mfd ® 1500V $4®, 5 for $10 
Line Filter 200 Amp/130 VAC $5, 5/$20 
DC 314" Meter/RD/800 Ma $3®, 2/$5 
DC 214" Mcter/RD/100 Ma $3@,~ 

DC 214" Meter/RD/30 VDC $3® ...2/$5 
DC 4" Meter/RD/One Ma/1 % $5@,2/$9 

Socket Ceram : c 1625 Tube .5/$l 

Socket Ceramic 866 Tuhe ..5/$l 

Socket Ceramic 4XI50/Loktnl .4/SI 

XMTTG Mica Condsr .006® 2.5Kv 2/S I 
Mini-Rectifier 25Ma/i I5VDC/FWB, 10/$! 
W.E. Polar Relay #255A $4®.3/$l0 

RUSH YOUR ORDER TODAY. 
QTYS LIMITED 

Toroids 88Mhy New Pckg 75c®, . . . .4/$2 

200 KC Freq Std Xtals ..4/$2 

2 Sidc/cu Printed Ckt Bd New 9x12" $1 

Kfixon 5A Reset Ckt Breaker .4/$i 

2K to 8K Headsets Good Used .$2 

Finished Piezo Xtais Btanks .50/$I 

Line Filter 4.5A®fl5VAC .6 for $i 

Line Filter 5A® 125 VAC .3for$i 

Boat Filter 400 Ma®28VDG .. 8 for $ I 
Boat Filter Input/3A®3QVDC . 6 for $( 

Ballentine #300 AC/Lah Mtr. $35 

Choke 4Hy/0.5A/27Q $3® .4/$!0 

HVd Stevens Precision Choppers .$1 

Helipots Multi Ten-Turn $4®, 4 for $10 
Helipot Dials $3®, 2/$5 


D. C. Power Supply II5V/60 to 800 
Cvs. Output 330: Tap 165V up to 

150 Ma. Cased ..$4 


“Bruning” 6" Parallel Rule® . 

PL259A &. S0239 CO-AX M&F Pairs 3/$2 

Phone Patch Xfmrs Asstd .4 for $1 

FT243 Xtal & Holder, surplus . .5far$( 

Instld Binding Posts “EBY” .25/$l 

Sun-Celts Selenium Asstd .IO/$f 

r036/IOOW Untested Transistors . 4/$f 

rube Clamps Asstd . 20/SI 

01 Mica 600 Wv/lkv test ..JO/SI 

OOI to .00G Mica/1200 WV/2.5Kv ..8/$( 
Sand Pass Filters 60, 90, ISO cys. ,.3/$3 
3endix Auto Syns “AY” Scries ....2/$' 

I.5MH Piwound 500MA Choke .3/$| 

HiniFan 6 or 12 VAC $'.50 each . .4/$5 

3eam Indicator Selsyns 24VAC .2/$5 

teletype TLI47 Feeler Relay Gage . ,2/$l 
r use 250MA/3AG _....50/51, 300/$2 

DON'T C—Write & Send Order! 

THERMISTOR-VARISTOR - W.E. 

10A and/or 41A ..10 for $1 

>171631 Varistor ..10 for $1 

>97966 Varistor .2 for $1 

>170396 HF Pwr MeaS. ..2 for $1 

C Bulb Time Del.4/S I 

18/C/20259 DB/MTR Bridge $2 ea., 3/$5 
)ctat Sockets Ceramic fi. Molded ,.25/$l 

Scope Sockets, Assorted .5/$l 

:(MTL or 829 Johnson Socket .2/$l 

WE BUY! SWAP &. SELL 

TRANSISTORS, DIODES, ZENERS 


Send 25c for New Catalog 



! SALE it SALE ! 


SCR-SI LI CON-CONTROL RECTIFIERS’ 


PR V 

I6A 

25A 

PR V 

I6A 

25A 

50 

.50 

.75 

400 

1.60 

1.90 

too 

.95 

1.20 

600 

1 .05 

2.75 

200 

1.15 

1.30 

800 

2.85 

3.60 

300 

1.40 

1.65 

1000 

3.70 i 

4.50 

Untested “SCR” Up 

to 25 

Amps, 

6/52 


Glass Diodes !N34, 48, 60, 64, 30 for $1 


5U4 

Silicon 

Tube 

, $1.50(6), 5 for $5 

5R4 

Silicon 

Tube, 

.... $4@ r 3 for $9 

366A 

Silicon 

Tube 

. .$10®, 2 for $18 


“TAB” * SILICON ONE AMP DIODES 


Factory Tested & Guaranteed 


Piv/Rms 

Piv/Rms 

Piv/Rms 

Piv/ Rms 

50/35 

J00/7O 

200/140 

300/210 

.05 

.07 

.10 

-12 

400/280 

600/420 

800/560 

900/630 

.14 

,21 

-30 

.40 

1000/700 

1100/770 

.700/(200 

i400/168 

-50 

,70 

(-20 

2.00 


*All Tests AC & DC & Fwd & Load! 


1700 Piv/1200 Rms @ 750 Ma. 10 for $10 
2400 Piv/1680 Rms @ 750 Ma. 6 for $11 


Silicon Power Diodes, Studs & P.F. ** 


D, C. 

SOPiv 

lOOPiv 

200P;v 

300Prv 

Amps 

35 Rms 

70Rms 

140 Rms 

210 R ms 

12 

.25 

.50 

.75 

.90 

** IB 

,20 

,30 

.75 

1.00 

45 

,80 

1.20 

J .40 

1.90 

160 

1.85 

2.90 

3.50 

4.60 

240 

3.75 

4.75 

7,75 

1 0.45 

D. C, 

400 Piv 

eooPiv 

700Piv 

aooPiv 

Amps 

280 Rms 

420 Rms 

490 Rms 

630 R ms 

12 

1.20 

L50 

1.75 

2.50 

** 18 

1.50 

Query 

Query 

Query 

45 

2.25 

2,70 

3.15 

4.00 

160 

5.75 

7.50 

Query 

Query 

240 

14.40 

19.80 

23.40 

Query 


2 RCA 2N408 & 2/iN2326 Ckt Bds 
IN2326 Can Unsolder _.6 for $1 


MICA MTG KIT T036, T03, TOtO, 4/$l 

ANODIZED T036 INSULATOR _5/$l 

ZENERS I Watt 6 to 200V ..80®, 3/$2 
ZENERS (0 Watts 6 to 150V $l@. 6/$5 
STABISTOR up to Ten Watt. 20 for $1 

Wanted Test Sets (TS) & Equip. 

* TRANSISTORS * SCR’S * ZENERS!!! 
Full Leads Factory Tested & GTDI 
PNPI50 Watt/15 Amp HiPwr T036 Case! 
ZN44I, 442, 277, 278, DS50! Up To 

50/VCBO .$ I®, 7 for $5 

2N278. 443, 174, Up to 80V $2®, 4 for $5 
PNPI50 W/2N1980, 1970 & 

2N2075, 2079 .$2®, 3/$5 

PNP 30 Watt/3 A, 2NII5, 156, 235, 242 
254, 255, 256, 257, 301 40e@ ,...6for$l 

PNP 2N670/300M W 35c® .5 for $1 

PNP 2N67I/I Watt 50c® .4 for $ I 

PNP 25W/TO 2N538, 539, 540 ,.2 for$f 

2NI038 6/SJ, 2NI039 . 4for$l 

PNP/T05 Signal 350MW 25c®, 5 for $1 
NPN/T05 Signal IF. BF, OSC 5 for SI 
Finned Heat Sink (80 SQ", $1®, 3/$2 
Finned Sink Equiv. 500 SQ". $3®, 2/$5 
SILICON PNP/T05 & T0I8 PCKG 
2N327A, 332 to 8, 474 to 9, 541 to 3, 

935 to 7 & 1276 to 9, 35c® .4/$l 


T03/60 to 90 Watt 3 to 6A, up 
to 80 V, up to JOOhfe, 2N2I3S, 

39, 40 &. 2NI529. 30. 31. 2N2526, 
90c® ..6 for $5 


We Buy, Sell & Trade As Well! 



TERMS: Money Back 
Guarantee! Our 24th 
Year. $5 Min, Order 
F.O.B. N. Y. C. Add 
Shipping Charges. 


56 DX PEARL ST., BKLYN, 11201 N.Y. 
PHONE 212-522-7300 


Send 25 c For Catalog 



! SALE it SALE ! 


1-177 Hickock Type Tube Checker ..$35 
GE YYZ-J Decade Sealing Counter ..$25 

Pirani Vacuum Gages .$27 

“ESC” Var. Pulse Ten Step Delay Net- 
work TD, 5uSEC/Z 100 &, .05 to .5 ..$25 
AM-TIME PROD 500cy Fork & Amp. $20 
“VFC” Vibrator Feeder Controlled 

Type 5—(Shake Table) ....$50 

Black Light Lamps & UV Sylvama ..$2 
GE !90T3/CL-60V/Q-lnfraR Lamp , ,$5 
BC746 Bantam I watt less Coils_3/$l 


ANY REASONABLE OFFER 
ACCEPTED VACUUM EQUIP. 
Welch Duo-Seal I402B Lg Cap Hi 
Vacuum 140 Ltrs/M &. Mtro Mint & 
LN Consolidated Vac. Corp PMCII5A 
Diffsion “ION” Pump, & Like New 
HiVac Valve CVC#VCS2I, Like New 
Temeseal VAC Value, New. 


W.E. #293 Spring Relay Tool _2/$i 

CD3Q7A/6 ft Cord PL55 &. JK26 ..2/$l 

Carborundum Fine 6" Stone .2/jl 

5-way Red & Black Binding Posts, 5/$l 

We Buy, Sell & Trade As Well 

Line Filter 200A/230VAC, $5@, 5/$20 

Weston 0-I30VAC 3" Rd. ;. $4 

Elapsed Time Meters II5VAC 3" . ...$G 
Variacs Q-t20VAC/l0A & K&D, LN $16 
Variacs 0-I35VAC/7.5A &. K&D, LN $15 
MiniFan 6/12 VAC/60ey & Blade ,.3/$5 

Untested SCR 25AMP .6/$2 

Untested 35AMP Silicon Pwr Studs 4/$l 
Untested 12AMP Silicon Pow Studs 8/51 
Leece-Nev (0OA/I2V3PH Sil Rect ..$16 
250M FD®450WVDC/Lectlytic $3®, 5/$ID 

500M FD®200M VDC ....$l®, 7/$5 

.OI2®25KV “CD” Hy/ 

Capacitor . $3®, 4/$IO 

Vaccum, RF/50M M F/20KV, $4 ea, 3/S 10 
Mica .0IMFD/8KV RF/XMTG, 

$2@ .6/Si 0 

Weston #45/0.5%/I50VDC Lab Meter $27 
WE # 150/Low Freq Carrier Coils, 5/$l 

WSTGHS HiVolts I0KV Scope .$35 

SPERRY RF Lab Scope . .,...$35 

“AB’VPOTS ASSTD .5/$l 

Delay Lines ASSTD/ESC/.4 .3/$l 

Insulation Test/0-I500VDC nonDES $30 
Relay INTRLO K/Pulse/115VDC 

DPDT . $3®. 3 for $5 

Resistor Bleeder 50K/I00W .,.3for$l 

Ampmtrs 30/60/120/240 /480A 

AN Type Temp Comp. .. $3®, 2/$5 

Send 2 5 c for Catalog 

Discaps, .QOf ® I000WVDC 10c® ,.20/$l 
Discaps, 2x .004®lOOOWVDC I5c@, I0/$I 
Discaps .03® lOOOWVDC 15c® . . 10/SI 

Discaps .01 (3>200DWVDC 18c® _6/$l 

Discaps .001 ® 5KVWDC 20c® .6/SI 

Discaps ,CQ5®5KVWDC 25c@ .5/$l 

Disca-s l30mmG/6KV 20e . 6/ ¥ I 

.02®5OWVDC ....... ..25 for $1 

6 or I2VAC M nifan & Blade . ..$1 

T03/PJN LUGS for B & E ...... I5/Sf 

TOP $$$ PAID FOB 804TO TUBES 


18 Prrssfit Diodes to 100 Piv .5/$l 

M ICRO- M USWITCH 35A AC/DC, 10/SI 
2N408 RCA SHORT LEADS, 5 for $1 

Rheostat & Knob 100 ohm/50 watt l0/$5 
Instant Magnetic Circuit Breaker. One 
Amp Xtra P.L. Contacts Protect Rig 

$2® 4/$5 

Oil Cndsr I2M F 0 /2000 WV DC $5®. 3/$IO 
Oil Cndsr Strobe, Pbotoflash 25MFO 

2000V G.E./Pyrartol, $7® .2/SI0 

Micro Switch Assortment .8/$( 

USN Sound Pwr. Headset & Mike, 2/$l2 
Bar Knobs I2/$I; RD Knobs %"..I5/$I 

Neons </ 4 Watt ...5/SI 

Neon NE5I Type .I0/$I 

VAR I AC/G R 750 watt/115V@400 cys 
useable up to 300 watt/60 cys or lower 

VAC .$3®, 2/$5 

.0025 MICA/CM30/500WV .25/$l 

Davcn H/Pad 600/600 ohm #930 ..IO/$5 

Ceram con 30MMF/ND80 .25/$I 

Mica .033/600 WV/ ] KV Tost .6/S I 

Mica .0035/5 KV/2.5KV wkg .4/SI 

Mica .01/500V Postaage Stamp ,.25/$l 

Mica .0'/5KV wkg I3A/IMC .5/$5 

Alnieo Magnet 1500 Gauss/25 lb. . .2/52 

Oil Cndsr IMFD/6KV .3/$'0 

Choke I50M A/ lOHy .2/S 1 

Oil Cndsr 2 x .72MKD/600VAC ,.I0/$I 

Relay II5VAC RBM 3A/ND . 2/$2 

interlock SD I2VDC/I.24A & K5VAC $1 
Galvonomtr 250-0-250 miero/A .......$2 

Fast Chur IOOA/6 & 12V Rectifier ....$9 

Batty Chgr 6 & 12V up to 6 Amp ....$7 


MARCH 1969 
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BRIGAR ELECTRORIGS 


OFFICES & WAREHOUSE 10 ALICE STREET 


WF NEED ROOM 


BINGHAMTON, NEW YORK 13904 


AREA CODE 607 723-31 1 1 

fantastic sale 


ELECTROLYTIC SALE! 

LARGE QUANTITIES AVAILABLE 
MINIMUM ORDER 10 PCS. 

ALL SIZES— 50# EACH 
UNCONDITIONALLY GUARANTEED 



SANGAMO 


SPRAGUE 







VALUE 


SIZE 


£00 MFD - 200 VDC 
1250 MFD - l 8 c VDC 
1500 MFD - 100 VDC 
3500 MFD - 55 VDC 
3500 MFD - 75 VDC 
5000 MFD - 36 VDC 
5500 MFD - 65 VDC 
11,000 MFD - 19 VDC 

11.500 MFD - 18 VDC 

12.500 MFD - 16 VDC 
10,000 MFD * 15 VOC 
14,000 MFD - 13 VDC 
15,000 MFD - 12 VDC 


2 M 

T 

2 " 

2" 

2* 

2 " 

2 " 

g(» 

2 * 

2 " 

2 " 

gn 

2 * 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


/£" 
/ 2 1 ' 
/£" 
jT 
/ 2 " 
/ 2 ” 
/£" 
/2" 
/ 2 " 
/ST 
jT 
\/T 
4 1 / 2 " 


4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 


VALUE 


SIZE 


15.500 MFD 
15,000 MFD 
25,000 MfD 
30,000 MFD 
60,000 MFD 
20,000 MFD 
*5,000 MFD 
35,000 MFD 

7,000 MFD 
3, 000 MFD 

2.500 MFD - 
3750 MFD - 


- 10 VDC 

- 10 VDC 

- 6 VDC 

~ 10 VDC 

- 5 VDC 

- »5 VDC 

- 15 VDC 

- 12 VDC 

- <3 VDC 
~ 25 VDC 

45 VDC 
75 VDC 


2 

2 

r 

1 

I 


2 * 

T 

2 " 

3" 

r 

1 / 2 " 

1 / 2 " 

3/B" 

3/0* 

3/8" 

T 


4 

4 

4 

4 

4 

4 


X 
X 
X 
X 
X 
X 
X 4 
2 " 
X 4 
X 4 
X 4 

X 4 


1 / 2 " 
1 /T 
1 / 2 " 
1/2" 
1/2" 
t/T 
l/T 
X 6" 
1 / 2 * 
1/2" 
l/T 

\/T 


MO CASE 

3/4 X I 1/16 X 1 3 /16 H 


UTC MINJDUG TORS 

HERMAT1CALLY SEALED FOR USE WITH TRANS¬ 
ISTOR & PRINTED CIRCUIT APPLICATIONS, 

MO-,5 & MO-| ARE FOR MEDIUM LOW FREQUEN¬ 
CIES ADJUSTED AT 1 V, 1 KC h THE MO-2 & 
MO-5 ARE FOR LOWER FREQUENCIES ADJUSTED 
AT I V, 400 CYCLES. ALL HAVE A TOLERAN¬ 
CE OF PLUS OR MINUS 2t m 


IND, HY 

*5 

1 

2 


TYPE 
MO -.5 

MO-1 
MO-2 
MO-5 5 
ANY Of THE ABOVE 


MADC 

23 

16 

8 

5 


OCR 0 WS 
54 
130 
130 
3 L 0 

PRICE $2.50 


COMPUTER GRADE ELECTROLYTIC CAPACITORS 


DC PLUG-IN RELAY 
MFR. FRED GOAT CO. INC. 
COIL. .24 VDC NOW, 30VDC MAX. 
COIL RESISTANCE .. 575 OHMS 

CONTACTS .. DPDT, FORM C, 

2 AMP, GOLD FLASHED SILVER 
ALLOY. 

PLUGS INTO STANDARD OCTAL 
SOCKET. CCMPLETE WITH CLEAR 
PLASTIC DUST COVER. 



PRICE EACH — 


■951* 


ULTRA-MI NATURE 2 GANG CV-200 
VARIABLE CAPACITOR. MAX 
CAPACITY ANTENNA-148.1 UUF. 
OSC— 65.2 UUF. TRIMMER CAP¬ 
ACITOR EFFECTIVE VARIABLE 
CAPACITANCE— 6 UUF. 4oaS EACH 




MONARCH 


PRECISION VERNIER DIALS 




BLOWERS— MCLEAN ENGINEER INC LABORATORY 

THESE ARE A COMPACT DUAL BLOWER WITH STAIN 
LESS STEEL GRILLES, WASHABLE ALL METAL AIR 
FILTER WHICH ASSURES DUST FREE AIR* 

MODEL 2E4o8A 300 CFM,PANEL-7" H X I^W 


£ 15*00 



llffiICATOR LAMP GENERAL ELECTRIC $21580 

3 VOLT, .013-.017 AMP, BULB STYLE 
T-l 3 BASE STYLE-WIRE LEADS, 14,000 
PCS AVAILABLE. 

PRICE IN LOTS Of A (no PCS .Ji(# EACH 



Lamps 


SYLVAN IA f!OES INDICATOR LAMP 
10 VOLTS, 35 - 1*5 MA. L 50 FOOT CANDLE 
1/4" DIAMETER X 5 / 8 " LONG WITH 9/16 
WIRE LEADS. COMPLETE WITH BASE. 

PACKAGE OF 1 5 FOR $1.00 


SMOOTH FRICTION VERNIER DRIVE DIALS, 
WITH CLEARLY ETCHED NUMERALS ON PRO¬ 
FESSIONAL-FINISH SATIN BACKGROUND. 
CALIBRATED OVER l80° READING FROM 0 TO 
MAXIMUM SETTING BY CLOCKWISE ROTATION. 
PLANETARY DRIVE WITH 0 TO I RATIO PRE¬ 
CISION BRASS AND BRONZE PARTS ARE 
MOUNTED IN ATTRACTIVE BLACK PHENOLIC 
HOUSING. FURNISHED WITH MATCHING BLACK 
PHENOLIC KNOB. SURFACE MOUNTING FOR $" 
SHAFT. 


DIAMETER 




INCHES 

m 

READING 

NET 

PRICE 

1 ^ 

36 

0 TO 

10 

$ I.P5 

2 n 

50 

0 TO 

100 

$ I .56 

r 

70 

0 TO 

coo 

$ 2.12 



POWER SUPPLIES 

LAMBDA MODEL 2 gM — RANGE 100 - £00 VDC 
0-100 MA., I£ REGULATION, 5MV RIPPLE. 
6.3 VAC FIL CUTLET, RACK MOUNTING. 
INCLUDES METERS FOR MONITORING BOTH THE 
VOLTAGE AND THE CURRENT, GUARANTEED. 

PR ICE EACH ********** $Uc ,00 
LAMBDA MODEL C 8 Q 0 M — 0-200 VDC, 0-600 MA 
REGULATION- ,Z% } 3 MV RIPPLE. ALSO A 
6.3 VOLT OUTLET AT 20 AMPS. RACK MOUNT, 
INCLUDES METERS FOR BOTH SCALES. 

SPECIAL-EACH $55.00 


DC VACUUM TUBE VOLTMETER—TR 10 LABS. 
MOOEL-SfI3 o6 0-3.5, 0-35V, MOOEL-SF 
675 0-3, 0-60, 0-300V, MODEL SFI23 
0-I50V, MODEL IO 5-3 0-1,0-3,0-10, 
0 - 30 , 0-100,0-300V. EACH — $£ 9.95 


-V- F /^V.v ■ r" *n, r %■<*., 

ALLEN BRADLEY—TYPE F 
250 OHMS, 2C£, 1/2 WATT 
9/16" LEADS FOR PRINTED 
CIRCUIT 90AR0S* SCREW DRIVER 

adjustment, boot size*- . 500 " 

X *530" LONG EXCLUDING LEADS. 
BRAK) NEW AND GUARANTEED 


•530 1 ' 


PRICE EACH 


* ■ * 


■•*****•* 



All MFMMANimi 15 6UMAMHIG 1KD MIT |r HTTURHiO «-B IUU ftfWT 

QUANTITY DISCOUNTS 

1-9. . 0 $ quoted Sft-99' 1S% 

10-49 10% over 100 20% 


SOLID TANTALUM CAPACITORS 


MFD 

WVDC 

TGL 

MFR 

TYPE 

PRICE 

*47 

35 

Serf) 

KEMET 

CS13B 

$ *21 

1 

35 

20 * 

G, 1. 

CSI3A 

.21 

4,7 

50 

20 * 

KEMET 

CSI3B 

*55 

608 

6 


KEMET 

CSI3B 


10 

35 

2 a* 

KEMET 

CS1 3B 


4? 

6 

2 q* 

KEMET 

CS1 3B 

*22 

1*7 

35 

20 * 

KEMET 

CSI3B 


68 

5 

20 * 

KEMET 

CS 1 3B 

.21 

68 

15 

20 * 

KEMET 

CSI30 

,38 

coo 

20 

20 * 

KEMET 

CS 1 3B 

.64 

150 

15 

20 *. 

KEMET 

CSI39 

.64 

£20 

to 

20 * 

KEMET 

CSI30 

.64 


THE ABOVE HAVE PLASTIC ItiSULATI MG SLEEVE 


T diameter miniature speaker 

PERMANENT MAGNET TYPE. VOICE 
COIL- 8 OHMS IMPEDANCE. EX¬ 
CELLENT FOR TRANSISTOR CIRCUITS* 


PRICE 


» ■* w m 


4c$ EACH 



V CORD 


BELDEN #6497 COILED MICROPHONE CORO 
3 CONDUCTOR, ! SHIELDED. NEOPRENE 
JACKET. RETRACTED LENGTH- Il$ H . 
STRETCHES TO 6 FEET. EACH — 95 # 



PILOT LIGHT ASSEMBLIES 

4> 




ORDER BY LETTER AND COLOR OR NUMBER DESIRED, BRAND NEW ...35# EACH 


NO C.O.D, ORDERS PLEASE,MINIMUM ORDER $5.00. PLEASE ALLOW SUFFICIENT 
FUNDS FOR POSTAGE. 


* SPECIALS FROM OUR PACKAGE DEPARTMENT * 

MINIATURE IF TRANSFORMERS - 455KC, PKG OF 
4 FOR $ 1.00. 

CRYSTALS - 347 . 5 OKC, 5 . 7 I 0 MC, I. 5 OOMC, 

4A 52 OKC, 5 I. 20 KC, 4 . 5 OOKC, 4 15 .OOOKC, 
PACKAGE OF 5 FOR $2.00. 

COILS - 27 MC, $" OfA SLUG TUNNED - PKG 
OF 10 FOR $1.00 

ASSORTED COILS PKG OF 10 FOR 

ASSORTED RESISTOR PACKAGES - 
TED VALUES - $ 1.00 PER PKG. 

HARDWARE PACKAGES - £ LB PER 

SWITCHES - OPOT, SPST, SPOT, 

OF 3 FOR $1.10. 


$1.00 

ALL SELEC- 

PKG - 50#EA. 
ETC. PKG 
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GATEWAY ELECTRONICS 

Telephone: 314-726-6116 6150 DELMAR 8LVD. ST. LOUIS, MO. 63112 

88 mh Toroids — Just the thing for RTTY Fitters: shipping weight 1 lb 

Price...5/S2.00 

Crystal Ovens — 12 volt 85° C — holds 2 crystals—direct replacement for 

RCA & Aerotron units—can be used in GE & Comco units by 

changing one wire. Shipping weight 1 lb. Price.$3.50 

Vacuum Variable Capacitor -- Jennings UCS-300-10-300 pf. New with 

motor drive. Shipping weight 7 lbs. Price......$35.00 

Transformer — Sec. 125 volts @ 50 ma. -■ 6.3 volts @ 2 amps/Pri. 115VAC. 

Ideal for pre-amps, converters. Shipping weight 3 lbs. Price...$2.00 
500 MH Toroids — Burnell Adjustable Toroid. Shipping wt 2 lbs. Price.$1.50 

2 HY Toroids — Burnell Adjustable Toroid. Shipping wt 1 lb. Price.. $1.50 

Latching Relay — P&B—6 pole double throw—5 amp contacts—115VAC. 


Shipping weight 1 lb. Price.... $2.95 

Meter - 40-0-40 micro amp Weston Meter 2V£'' — Ideal for two-way radio 

alignment, etc. Shipping weight 2 lbs. Price....... $2.95 

Connectors - PL-259 new. Shipping weight 1 lb. Price.5/S2.25 

Connectors — SO-239 new. Shipping weight 1 lb. Price....5/$2.00 


Connectors — UG-175 new. Shipping weight 1 lb. Price.5/$0.75 

Connectors — Type N male, cable type. Shipping wt 1 lb. Price.. 5/S2.50 
Connectors — Type N chassis female. Shipping wt 1 lb. Price... 5/$2.50 
Inverter Kit — Transistorized 12VDC to 110VAC — complete with all parts, 

diagram and case- 200 watt. Shipping weight 25 lbs.Price....$18.95 
Automatic Ice Cube Maker — for refrigerator — new with instructions and 

water valve. Shipping weight 5 lbs. Price.$14.95 

Transformer — 24 volt @ 10 amp. sec./110-220-440 Pri. transformer in gray 

metal case. Shipping weight 17 lbs. Price. $6.95 

Ni-Cad Batteries — 1.2 volts @ 4 amp hr. Ideal for radio control, portable 

radio equip., etc. Shipping weight 1 lb. Price...... $1.95 

Antenna Relay - for Motorola Motrac Radios — designed for 100 watt out¬ 
put on 144 me & 432 me. New. Shipping wt 1 lb. Price.. $4.50 
Plate Transformer — 7200VAC secondary @ % amp — 110 or 220 VAC Pri. 

Shipping weight 80 lbs. Price.$25.00 

Recording Tape — 1200 feet mylar. Shipping weight 1 lb. Price.$1.00 

Etch Solution — Printed circuit etch, quart. Shipping wt 4 lbs. Price.$1.50 

Heat Sinks — 15" long 4" wide with TO-36 mounting holes. Shipping weight 

3 lbs. Price.......$3.50 

Electric Counters — 1-9999 — 115VDC. Shipping weight 2 lbs. Price.... $2.50 
Water Valve — Solenoid operated-115VAC — ideal for water fountain, hu¬ 
midifiers, etc. Shipping weight 1 lb. Price.$1.50 

Transformers — 12VAC sec @ 300 ma — 115VAC Pri. small size. Shipping 

weight 2 lbs. Price........ $ .75 

X—Y PACE VARIPLOTTER, just reconditioned. Price: on request. 

Model 28 Teletype Projection Unit — new FOB Cinn. Ohio. Price: on request 
Burroughs Sensitronic Unit. Price: on request. 

Polar Relay — seated mercury wetted (direct replacement for 255A relay) 

Shipping weight 2 lbs. Price....$4.95 

Minimum order S5.00. Sorry, no catalog at this time. Write for specific 
items. Watch for our ads in 73. Stop in and see us when you're in St. Louis. 
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COLUMBIA MARCH SPECIALS 


COMMAND RECEIVERS 

I90-550KC Q-5er Good Condition .$14.95 

I9Q-550KC A.R.C. Type R-l) Commercial 

Late Model Exl. Condition ....... $14.95 

540-I6QQKC A.R.C. Type R-22 Commercial 

Late Model Exl. Condition .. $17.50 

I.5-3MC Marine Band Exl, Condition . $19.95 

3-6MC 75 & 80 Meters Exl. Condition . $14.95 

6-9MC 40 Meters Good Condition ..$14.95 

COMMAND TRANSMITTERS 

2.I-3MC T-I8/ARC-5 New . $9.95 

3- 4MC T-19/ARC-5 Exl. Condition . $8.95 

4- 5.3MC T-20/ARC-5 Exl. Condition ..$5.95 

4-5.3MC BC-457 New .. $9.95 

5.3-7MC BC-458 Good Condition _ $5.95 

5.3-7MC BC-458 Poor Less Tubes & Xtal For 

Parts ......... $1.95 

MD-7/ARC-5 Plate. Modulator For Above 

Xmtrs Exl. Condition . $6.95 

COLUMBIA RECEIVER SPECIALS 
BC-312 I.5-I8MC Reconditioned I2V.DC S 85.00 
BC-342 I.5-I8MC Reconditioned 115/1/60 100.00 

9C-348 200-500 KC & 1.5 -1 SMC Recondi¬ 
tioned 24V. DC . 100.00 

ARB I90-9000KC Good Condition with 

Control Box .. 24.95 

RBS 2-20MC Reconditioned with AC Power 

Supply . 59.95 

R-444/APR-4Y AM 4 FM Exl. Condition .... 49.95 

RBB 600-4000KC Reconditioned 115/1/60 .... 89.50 

RBC 4-27MC Reconditioned 115/1/60 . 100.00 

ARC-3 IOO-I56MC 24 Channel Exl. Condi- 

dition . 24.95 

RAL 300KC-23MC Good Condition 115/1/60 49.95 

BC-639 IOO-I56MC Tunable Receiver 115/1/40 

Reconditioned . 99.50 

30MC OUTPUT TUNEABLE CONVERTERS 
CV-253/ALR 38-IOOOMC Exl. Condition Late 

Model . $150.00 

TN-i/APR-l 38-90MC Exl. Condition . ..... 24.95 

TN-3/APR-I 300-t00DMC Exl. Condition .... 24.95 

TN-I8/APR-4 300-I000MC Exl. Condition 

Late Model . 49.50 

TN-I9/APR-4 975-2200MC Exl. Condition 

Late Model . 65.00 

TN-54/APR-4 2000-4000MC Exl. Condition 

Late Model ........ 99.50 

THE ABOVE CONVERTERS CAN BE USED WITH 
ANY RECEIVER THAT TUNES 30MC 

TRANSMITTERS & TRANSCEIVERS 
T-47/ART-I3 2-18 Me transmitter 

Less tubes Good Condition . $24.95 

T-47/ART-I3 with tubes Exl. Condition .... 49.95 

BC-669 Transceiver 1.7-4,4 Me 

Exl. Condition . 99,50 

RT-I 8 /ARC-I transceiver J00-156 Me 

Exl. Condition . 39.95 

ARC-3 transmitter 24 channel 100-156 Me 




Exl. Condition .„. 

TELETYPE EQUIPMENT 


524.95 


M-I5KSR Page Printer with 

Keyboard ............ 

M-I9ASR with table & 


M-I4TD Tape Read er 
M-I4RG Tape Reperforator 


UNTESTED 

TESTED OK 

i 

$135.00 

$170.00 

. 200.00 

275.00 

. 50.00 

75.00 

50.00 

75.00 

r 

. 75.00 

100.00 

c. motor 

and will be 


as re- 


with Keyboard . 

AM above units have s 
complete and in good Physical condition 
moved from service 

MX-949/U tube tester adapter 
with this late model adapter you can 
test 9 pin tubes on your I -T 77 Tube Test¬ 
er. Excellent cond. $9.95 


TELETYPE CONVERTER TERMINAL UNIT 

AN/FGC-fC Dual Diversity Audio RTTY 
Converter can be used with any type 
receiver. These are new and shipped 
In original factory crates with all 
spares ....$149,50 

IP-69/ALA-2 PAN AD AFTER 

This compact unit can be used with most 
Ham Receivers after conversion. Com¬ 
plete with conversion info and sche¬ 


matic, Like new condition 




$24.95 


ARNOLD MAGNETICS TRANSISTORIZED 
POWER SUPPLIES 

Mode! 838 input I2V.DC output 400V.DC 

<S> IOOMA. New ._.. $19.95 

Model 834 input 4V.DC output 150V.DC 

I30MA. New .. $12.95 

SIZE: 4'/ 2 " x VA" x 2" in enclosed metal 
case. These units had a retail price of $49.50 

NEW UNUSED GUARANTEED TUBES 
& ACCESSORIES 

4-! 000 A by El MAC or PENTA .. $95.00 

4-400A by EIMAC or PENTA . ,.29.95 

SK-400 EIMAC Airflow Socket for 4-400A 

with SK-404 Chimminey New . 12.95 

Johnson 4Xf50A & 4CX250B sockets New .... 3.95 

810 tubes . 14.95 

902-A 2" CRT . 4.95 

450-TL EIMAC . 49.95 

803 . 4 .»s 

5CPI . 4.95 

5BP4 . 4.93 

MICROPHONES & HEADSETS 

HS-23 Headset 2000 ohm New . $ 6.95 

HS-33 Headset 600 ohm New . 6.95 

Perma Flux HiFi FleacJsets w/ch^mmis 
cushions, New$14.95 

T-I 7 D Carbon Microphone New . 12.95 

RS-38A Carbon Microphone with 

coil cord New ... 9.95 

52AW telephone operators headset mic 
New . 24.95 

TAMAR 12V. MOBILE RF POWER AMPLIFIER 

This Is a very compact RF Amp, Originally 
mfg, for light aircraft. Frequency M 8 - 
I28MC. Easily converted to 2,6or M meters. 

Has built in transistorized power supply. 

Uses I ea. 63A0; I ea* OB2, supplied with 
schematic, Less tubes. Special closeout 
price . $9-95 


HEY, THERE!!!! YOU WITH ALL THAT 
ELECTRONIC GEAR IN YOUR SHACK! 

Don't clutter up your home with all that stuff! 
Better to clutter up our warehouse — and get 
paid in the bargain! Don't waste time asking 
us fo r prices. Te/f us exactly whaf you want 
for your Gen Radio, H-P, Tektronix, ARC, GRC S 

TED, PRC, VRC, ARM, URR, APN AIVI^215A, 
B, C, D/U NAVY lOw Audio Amp. and other 
mllitary/commerctal qear, Write Today! 

COLUMBIA ELECTRONICS, Dept. 7 


ALL PRICES F.O.B. LOS ANGELES, CALIF. 


COLUMBIA ELECTRONIC SALES, INC. 

4365 W. Pico Boulevard • Los Angeles, Calif. 90019 

Telephone (213) 938-3731 
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WORLD’ 

SURPLUS 



FINEST 

BARGAINS 


BIG 36 PAGE CATALOG 


FREE 


Send For It Today! 


CHECK THESE REAL "BUYS 


1! 


Western Electric 43A Trans. & Ree,, 250 watts, 2-18 

Mt\ 30 Channels, 120 V GO cycle . . . ,,$250,00 

Collins lie -400 A Trans, 2-18-MC. li privet Channels. 

200 -100 Watts, 115,230 V m cycle ..$200*00 

TB-142A Transmitter* 215-510 KC, 100/150 Watt 

115 V m cycle Halit .. . ,,.$100.00 

TB-143A Transmitter Amplifier, 275*510 KC. 

750 Watts * , . Ere, Radio ... .. . *. ,.,$100.00 

Navy Type CFT-52203 Transmitter. 200-550 KC, 

133 Watts, 115 V 80 cycle _ ,,..,....,$100.00 

BC-365 Trims. 150-550 KC, 350 Watts, 120/220 

V 60 cycle . $100.00 

Dumont 303 A Oscilloscope 5" . , ,,,, .,$150.00 

Dumont 25GF Oscilloscope 5" . .. 175,00 

Dumont 2h Oscilloscope 5" .... _ ____$100.00 

Dumont 275 Oscilloscope 5 ,f ,.... , ,... S 75.00 

Rutherford A-2 Time Delay Generator _ 35,00 

Airborne Noise Figure Indicator Type 71 75.00 

MeasuieruenU Eng, UFIL-I, Freq. Calibrated *......*$ 75.00 

Northern Electric AIL Type 302 MTi Evaluator 

Signal Gen. w/ V 1 scope .. .. .75.00 

Ferris Signal Strength & Noise Meter, 160-350 

KC & 550-20 MG, No, P,H. .... $ 50.00 

G13E Heterodyne Detector, 25-5000 . .. .. $ 75.00 

LAF BF Signal Generator 100-800 MG . . .$95.00 

700 A WKBF Oscillator 50-40 KC: 10 KC-5 MC .. $ 75,00 

61«D Freq, Meter 100 KC-5200 KC ...__ 75.00 

1-107 Volt -Ohm Meter .... S 15.00 

1-176 Multimeter ....... **,***,*..$ 18.95 

1*126 Signal Generator 14-25 180-230 MC ,.. $40.00 

I '203 Power Meter ........ $ 1 5.00 

AN/tTPA-IB Detector Amp. Assy, ._ _ Used: $ 30.00 

AM-405 AF-RF Amplifier 1000-1700 MC . . ..U, $ 50.00 

AN / 1 PM- 4 0 Range Ca 1 ih ra tu r . He - New $ 75.00 

AN/GPM-17 Transponder Test Set ...Used $ 75.00 

AN/UFM-11 Range Calibrator . . $ 75.00 

AAvTTM'25 Radar Test Set. Freq., Power Spectrum, 

Bandwidth, etc. .. 75.00 

AN UFM-35 Computer Test Set . 50.00 

TS-62 Radar Echo Box 9200-0630 __ .. P 20,00 

TS-69 Cavity Frett, Meter .... .. $25.00 

TS-67C Mod. ILS Signal Generator . . . .. .( 50,00 

TS-S9 Voltage Divider .,. 12.00 

TS-92 Amplifier Alignment Test Set 20.00 

TS-126 Range Calibrator w/3* 1 scope t $ 25,00 

TS-224 Signal Generator .. ..,..$25.00 

TS-280 Echo Box fnr TPS- -3 . * ... . . . . ,$ 15.00 

TS-497 Signal Generator 200-400 MC .....,$225.00 

BC-610-H Trans, 2-18 MC. 300 400 Watts. w/BC-614 
Amp,, BC -930 Ant. Tuner. Coils, Oscillator assy. 

Tuning Units, 115; 50-60 cy\ op., crystal MO, ,..,,$500.00 
BC-939 Receiver IQD-156 MC, AM w/I15 V 60 cycle 

Power Supply, rack mounting, used 75,00 

TDQ Tran-. 115-150 MC. AM 50 Watts w 115 230 V 

0G cycle, Power Supply *.,... Used $ 75.00 

BC-797 Trans. 116-120,5 MC. AM 50 Watt Phone. 

115 V 60 cycle . * . .. .. , . . .Used $ 75,00 

BO1DQ0 Trans,-Receiver 40-48 MC, Battery, 

Pack set for portable use - - -- - ....Used $ 50.00 

UDR Receiver 225-390 MC, 12 VDC . . . New $ 39,50 

XAYY CRV-46130 Receiver 100-1500 KC. 3 Bands. 

less tubes. Requires external supply— R-X. ,,,_ .$ 35.00 


TELEVISION TELEMETER 

Telemeter Pay Television Program Selector Choice of 3 pro¬ 
grams that are tone operated lit the VHP band, with provision 
for depositing the amount of money required for each program 
as indicated on the coin register that also shows a credit 
balance when an overpayment Is made, A pre-recorded tape 
will give program information when desired. With tubes: 
1/12BH7, 1/6BE6, 1/0BA8, 2/6U8. 4" speaker, coin mecha¬ 
nism. tape magazine, etc. Size; 15 X 7 X 7 f \ f Q 01 
Wt.: 25 lbs. « 1091/5 ..... . .^ 

MOTORIZED COUPLER 

ANTENNA COUPLER UNIT IT #331001-110. l’or remote 
operation. Jennings variable vacuum capacitor 5-750 MMF, 
5000 V motor driven 28 VDC with 2 Autosyn units attached. 
115 V 4U0 cy. Also fixed vacuum 56 MMF 15,000 V. Two sec¬ 
tion rotary inductance roil approx. 100 Wall motor driven 28 
VDC. One heavy duty switching assy., motor driven 115 V 
400 rye. Blower; also other Motors, Selsyns, Diodes, Gap.. Res., 
i U\ In sealed housing, Blze: 23 x 9 x (90 CA 

Wt,: 35 lbs, FSN 5821-606-0203 __ _ 


TRANSMITTER 


T-61 AXT-2 TRANSMITTER— Freq. range 264 to 372 MG. 
Iti-ccivcs mdlo & synchronizing signals and Blanking signals; 
ami transmits modulated R.F. carrier which is generated in 
this unit by means of oscillator and power amplifier. Power 
rcq. T50 VDC 225 MA & 24/28 V, With tubes: 4/8025. 2/6L6. 
2/6SH7, 1 ea. 5Y3GT, 0SL7GT, 0V6GT, & 955. Size: 

9 x 14 x 18 # . Wt r 40 lbs. Prices; (90 CA 

Used: $29.50. Unused .. . ., . ...., . ^ 7*3U 


MULTIPLEX 


PIIILCO (ST-2 SIGNALING and TERMINATION UNIT 
For use in multiplex systems for transmission of dial or ring- 
down signaling and terminates a four wire circuit of the 
multiplex into a two wire telephone circuit, A 3.5 ICG tone is 
used for signaling. Also has controls for proper attenuation 
of voice level. Operates from 115 V 60 eye, and is complete 
with 2/12AU7 tubes, relays, nick intg. Hlzu: 19 x 4*4 x 12*. 
Wt. : 25 lbs, C O OC 

Price; Unused ..... 7.73 

VISUAL PLASH LAMP 

Used by aircraft or ground units for Identification purposes. 
Designed to deliver extremely bright fla^h of light, l flash 
per sco. which can ho seen by air In bright sunlight for 
3 miles or 1 mile on the ground. Available for 6, 12 or 24 V 
Operation, Consists of a high voltage converter using a 
vibrator type power supply. §ylvania tube #1073. Complete 
with 20 ft cable, manual. Ideal for boats, planes, autos, boat 
landings, cottages, photographic work. elc. (Can he operated 
from 115 V by using our DC Power Supplies, listed oage 7 
Id catalog ,) Size: 17 x 10% x l 1 -'* Wt.: 50 lbs, C70 OC 
Unused, checked for operation *,... m . w v 


Above Ifems in Limited Supply. Prices are Net, F.O.B. Lima, O. 25% Deposit on C.O.D/s 

STORE HOURS: 9:00 A.M. TO 5:30 P.M.—MONDAY THRU SATURDAY. 
22 TEARS OF SERVICE IN QUALITY SURPLUS! Phone: 419-223-2196 

FAIR RADIO SALES 

1016 E. EUREKA ST. • P.O. Box 1105 • LIMA, OHIO 45802 
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SLEP ELECTRONICS COMPANY 
WANTS YOUR MILITARY SURPLUS EQUIPMENT 

BUY-SELL-TRADE 


Airborne Equipment: ARC-34, ARC-38, ARC- 
44, ARC-45, ARC-51, ARC-52, ARC-54, ARC- 
55, ARC-59, ARC-60, ARC-73, ARC-95, ARC- 
102, ARC-MI, ARC-115, ARC-131, ARC-134. 
ARN-14, ARN-18, ARN-21, ARN-30D, ARN-31, 
ARN-32, ARN-52, ARN-59, ARN-67, ARN-68, 

ARN-82, ARN-83, ART-34, APN-9, APN-22, 

APN-70, APN-II7, APN-122, APN-129, APN- 
133, APN-134, APN-I4I, APN-I58, RT-279A/ 
APX-25, APX-44, APX-68, APX-72, ARA-25, 

ARA-31, ARA-41, ARA-48, ARA-50, ARA-54, 

ARA-56. COUPLERS, CU-527/AR, CU-942, 

CU-991/AR, CU-J658. ASQ-3, ASQ-18, ASQ- 
19, SCR-695A IFF, APA-69, APA-89, ASA-13, 
ARR-36, VHF-IOI, (02. COLLINS I7L-6, I7L- 
7, 5IX-2. I8S-4A, 6I8S-I, 6I8T, 6I8F, 6I8M, 
SIRV-I, 5IY-4. 

Ground Equipment: RT-66, 67, 68, 70, 77, 
PP-M2/GR, PRC-8A, 9A, I0A, PRC-25, PRC- 
41. TRC-24, VRC-24, SRC-9, SRC-19, SRC-27, 
SRC-46, T-2I7A, R-278B/SR, MD-129A, UPX- 
I. UPX-5, UPX-7, UPX-12, TMQ-5, TED, TDE, 
SPA. URA, SRA, SRT. 

Receivers; R-220/URR, R-388/URR, R-389/ 
URR, R-390A/URR, R-391, R-392/URR, R-836/ 
ARN, R-I05I, R-II25, R-f297/AR, R-1388/ 
ARN, R-I39I/ARN, R-I433/U, COLLINS 5iJ- 
3, 5IJ-4, 5IS-1, URR-13, URR-27, URR-29, URR- 
35, APR-5A, 13. 14, 17, RDO, RAL, SP-600JX, 
ARR-41. 

Test Equipment: SS-IA/ARN, SG-2/ARN, 
SS-3/ARN, SS-I2A/U, SS-I3/ARN, SS-24/ 
TRM-3, SS-66A/ARM-5, SG-92/U, ARM-5, 

ARM-8, ARM-1 I, ARM-22, ARM-25, ARM-31, 
ARM-45, ARM-47, ARM-63, ARM-66, ARM-68. 
ARM-69, ARM-92, UPM-98, UPM-99, URM-25. 
URM-26, URM-32, URM-43, URM-47, URM- 


Wanted: 


48, URM-52, URM-76, URM-78, URM-79, URM- 
80, URM-81, URM-103, URM-105. URM-120, 
URM-127, BC-376, ARC H-14, H-16, H-23. 
Hewlett Packard 606A, 608D, 612A, 6I6B, 

618A, 620A, 626A, etc. Boonton "Q 11 and RX 
Meters. HLi-103 Tacan Tester. 479S-3, 479T-2. 
TS-505D/U, TRM-I, TRM-3, TS-I83/U, TS-330/ 
U, TS-5I0A/U, TS-683/U, TS-710, TS-723/U, 
etc. MD-I, MD-2, MD-83A/ARN. Also other 
surplus equipment with PRM, PSM, UPM, 
USM, URM. SPM, SS, APA, ASA, APR, ASS, 
ASM, ASN, GRR, PRC, GRC, URC, VRC 
PREFIXES. 

Commercial Test Equipment By: BIRD, 
BOONTON, MEASUREMENTS, H-P, NARDA, 
GR, SPERRY, ARC, GERTSCH, EMPIRE DE¬ 
VICES, STODDART, LEEDS & NORTHRUP, 
BENDIX, NORTH ATLANTIC, ESTERLINE 
ANGUS, CMC, FAIRCHILD. 

Microwave Test Equipment: All Types 

Aircraft Instruments By: BENDIX, COLLINS, 
KOLLSMAN, SPERRY, WESTON. 

Radiosonde Equipment: AMT, TMQ, SMD. 

Radar: All Types, Airborne or Ground, any 
part. 

Aircraft Inverters: 400 Cycle Type by BEN¬ 
DIX, LELAND, JACK & HEtNTZ. 

Technical Manuals: Buy and Sell, Military 
and Commercial Books. 

Tubes: Transmitter Type by EIMAC, RCA, 
AMPEREX, VARIAN, RAYTHEON, WESTING- 
HOUSE, ETC. 

FM Mobile Equipment: Buy and Sell 


Surplus scouts in everytown, worldwide. Tell us what equipment is available and we will 
ad vise you what it is worth in "cash". Earn good money spare time. Refer to this ad 
for type equipment needed. 

Trade Your Surplus For New Ham Gear: We stock; AMECO, BTI, DRAKE, EIMAC, E-Z WAY, 
GONSET, GALAXY, HAMMARLUND, HAM-M, HY-GAIN, MOSLEY, NATIONAL, SWAN, SBE, 
SHURE, SONAR, WEBSTER, TRI-EX. We pay shipping on trade-ins. Cash deals paid at once upon 

receipt. Trades shipped from stock. Complete packing facilities, export orders shipped F.O.B. Sea- 
port* Tampa, Florida. 

SLEP ELECTRONICS COMPANY 

2412 Highway 301 N. • ELLENTON, FLORIDA 33532 
WR/TE-W/RE-PHONE f8?3J 722-1843 BILL SLEP, W4FHY 
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TUBES 75c each, JO for $6.00 ( 50 for $25. AH tested. 


202f 6 AH 6 6AK5 6AL5 6AU5 OA2 I2AT7 12AX7 J2AV7/ 
5965 6085 

2E25 tubes, new $1.50 each, 10 for $ 10,00 


Dumont photomultiplier tubes, type K-1430 $7.50 each, 

I0/S70. 

T5-33/AP radar wavemeter* has 50 microamp me¬ 
ter, new, .... .,._*......I. .. fW J 10.00 

TS-34 scope, ..................„ 5 35.00 


BC-221 frequency meter, excellent, with xtal & 
book $ 75.00 

pgp ■W "W 11 --- - - - - . _ fc * a - -*ii ■*■■*- ■* ■■■•>*- • ■ ■ - ■* i- V W * 


TS-174 freq. meter, 20*250 Me*, excellent with 

xtal & book, (15 v, AC power supply. .... $ 95.00 


T5-I75 freq, meter, 85-1000 Me. Have one in exc. 
cond,, but with wrong calibration book. . _$ 35.00 

T5-I3/AP, radar freq, & power meter, x-band, 

J(5 v. 60 cycles, exc. cond. 65 pounds. _ ._$ 35.00 

ARC-1 100-156 Me. transceiver with tubes, schem., 
conv. info i* 4tn l *--riH«— — J .i„ mm p . i n -? a a ■ ■ m m m m m aj. T t m m i . S 20.00 


ARC -1 

tubes. 


only. 



less 832A tubes and some other 



12.00 


ARC-2, 2-9 Me, transceiver, very good cond- . $ 45.00 

ART-13 transmitter, 2-18 Me. with tubes, . .. $ 35.00 

"Solavolt 11 * constant voltage transformer with 
variable output, 0-135 v. 7,5 amps., AC voltmeter. S 50.00 

Kay M Marka-Sweep'' model RF-P, Sweep 4 marker 
generator, covers TV channels 2-13. S 40.00 


Berkeley model 5500 universal counter-timer. . _$250.00 

General Radio 874-LBA slotted line. 50 ohms. 

300-5000 Me. May be extended to lower freqs. by 
adding lengths of air Jine, Like new, in wood 


case. 


- a * ■ m i • »-+ 4 - - M- 




..........$175,00 


G-R 1216-A IF amplifier, 30 Mc, t 4 IF stages, de¬ 
tector, video amp. RF attenuator, large meter 
In DB. Power supply self-contained . ....$120,00 

G-R J209-B unit oscillator, 250-920 Me......$100.00 

G-R 1215-B unit oscillator, 50-250 Me . .. $ 90,00 


Other G-R 874-series coax lines & accessories available. 


METERS 

Alt American made, d'Arsonval movements. 

0-15 Amps DC, modern design, all plastic face. 

2% ,t x T\ Body 21/|" diarm .L.—.*.. .....S 3,50 

0-25 volts DC, same style as above. . .. $ 3*50 

0-1 DC miUiammeter, marked signal meter, S- 
units 0-9. DB above S-9 to 60, Rectangular all 
plastic, 23/ 4 " x 2 { /t\ 2l/ f n diam, body......$ 3*00 

0-100 DC microammeter, as above marked relative 
field strength,, 0-100 .. $ 3,00 

Smaller S-meter, modern style, 0-1 ma. I 3 4 ,r x 

1 % M face, I'/j 1 * dlam. body, ..... $ 2*00 

Same small S-meter in plastic box with zero adj. 

pot & cable ___ S 3.00 

TEST LEAD WIRE. 10 KV. working volts, .230" 

OE>* Red or black. 500 foot rolls, reg. price $21 
per roll, our price. $750 per roll, 

POWER TRANSFORMERS 

350-0-350 v. 135 ma„ 5 v* 3 A,, 6.3 v. 3.6 A, 

Open style .. $ 2,00 

125 v, 20 ma., 6.3 v, .8 Amp. open frame mount. 

$1 *50 ea. ..„. .... .I0/$12,75 

350-0-350 v. 70 ma,, 700 v* 10 ma., 6.3 vet* 3.5 
Amps, .........„. 2*50 

495-0-495 v. 75 ma. t 5 v. 2 A., 6.3 y. 5,4 A. open 


frame* ...— ...... .... - ___ $ 2*00 

Isolation trans.* 115 v. to 115 v* 30 watts. _ . S 1*00 

Scope fra ns., 2750 v. @ 6 ma., 220*0-220 v* @ 224 
ma,, 135 v ( @ 8 ma* oil-filled, .... S 2*00 

Scope trans* 1000 volts, and 2 fll. windings for 
2 X 2 , Herm sealed. __„ _ $ 2*00 


AUDIO TRANSFORMERS 

Modulation frans. 3500 ohms ct, to 
encased* 100 watts, . . .... 

Input: 400-600 ohm prl., 1 megohnr 
round case, herm, sealed, .. 

Input: 600 ohms ct to 20K ct. I M 

sea Ied , „_„„ *_____ 

Input: 400 ohms to S 0 K ct. I 1 ' diam. HS. 
Interstaqe: 20 K ohms ct. to 20 1 

ns* i w ' sq- ... .- 


2000 

ohms, 

$ 

2.95 

sec. 

small 

$ 

1*00 

diam. 

herm 

S 

1*00 

HS. .. 

. . $ 

1.00 

ohms 

split. . 

. S 

1.25 


CHOKES 


Variable inductor, U/j-12 hy., adjusted by Allen 
screw In side. I 1 /; 11 sq. case* .... . . $ 

Filter choke: 12 hy, 150 ma,, 251: ohms, 2 Kv, test 

LlC C 

I J -J * -r -r t i - - - -e mm a -- -- - - ■ ....... ■--»■■■ - -* ■■ - ■ ■ » m m m - , *.m.aa * - a * — » ■ - - a.— **»■■■■■■ i 

9 hy, 50 ma, 470 ohms, small round HS case, .. S 

! hy ( 95 ma., small round HS case, .... __ $ 

15 by, 40 ma. rect, HS case, ... .. . .. $ 

10 hy, 100 ma_ f rect. HS case. _ __ __— . $ 

Stancor C-2688, ,01 Hy @ I2j amps DC, ,11 

o h m .... *..... .................... l .............. i j *,,., .. ....., i......... — - — i,r p $ 

8 hy, 800 ma* 7 Kv, test, 26 ohms, oil filled* . $ 


1*00 

2*00 

.75 

.50 

*60 

1,00 


2,00 

10*00 


CAPACITORS 

1 mf** 3000 v* Dc. oil* .... — „*,*,.. «....— $ 1*50 

6 mf. 600 vdc, oil , .... ___..$ *75 

10 mf. 600 vdc, oil _™_— $ 1-00 

2 mf. 600 vdc oil* round or rectangular can, 

60c ea, ._____.. ... 2/11*00 

Electrolytic can capacitors* 

100 mf, 25 vdc. 25c 400 mf, 25 vdc, 35e 20 mf. 50 vdc. 

25c 500 mf. 50 vdc, 60c 75 x 30 mf. 150 vdc* 40c 90 x 
40 mf* 150 vdc* 40c 100 mf. ISO vdc, 40c 25 mf. 300 
vdc, 50c 125 mf* 350 vdc. 75c 150 mf. 150 vdc* tubular, 
wire leads, 40c, 4/51.25. 


VARIABLE CAPACITORS 


170 pf. max., 1000 vdc. screw-driver adj. I 3 4 M sq< 
x 2 3 4 " long* 60c each. ...— .....- 2/$1 *00 


Butterfly capacitor, 40 pf. per 
in SCR-522* 60c each. —.... 


section, like used 


2/51,00 


TUBE SOCKETS 10c each 

Mica-filled bakelite with snap ring, 4, 5, 6 -pin, octal* 
I octal, octal or I l-pin black bakelite with rnofded-in 
mounting ring. 7-pin min. or 9-ptn min with shield base* 
mica-filled. 6 -pin ceramic with mounting plate. 

Round ceramic socket for B29S-B32-4*65A: 60c each, 2 
for $ 1.00 

Please include sufficient postage & insurance. Any ex¬ 
cess will be refunded. 

Send 10c for our flyer listing many more surplus Items, 
and new and used ham gear and test equipment. 


JEFF-TRONICS 

4252 Pearl Rd. Dept. MV Cleveland. Ohio 44109 
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SCR'S 

1 . GE C22B PRV 200, lo 7.4A.S .95 

2. MOT. MCR2305-5 PRV 300, lo 8 A...$ .95 

3. MOT. MCR2604R-4 PRV 200, ioSA.S .95 

TRANSISTORS 

4. 2N1556A PNP Germ. 50v, 90W.$ ,95 

5. 2N332 NPN Sil. Fab 6 me.$ .50 

6 . UNIJUNCTION GE 4JD5824 Similar 

to 2N1671 . $ .50 

DIODES 

7. TI-418-2 Sil. Signal.4/$1.00 

8 . Semicon $52 PIV 200, lo 3A....$ .50 

9. 1 N 66 Germ. Gen. Purpose..$ .35 

10. 1N330 Sil. Gen. Purpose..........35 

11. 1N433A Sil. Gen. Purpose... $ .35 

12. IN2021 Sil. Rect. 150V, 10A.S2.00 

MISC. 

13. 955 Tube, while they last,.....,...-.. 10/SI.00 

14. COAX RELAY w/115V 60Hz coil, 

3 min. conn, supplied.$3.50 

15. RELAY, 4PDT 2A Contact Rating, 

w/115V 60Hz coil.... .$2.00 

16. 1 Me. Crystal HC- 6 /U Holder....S2.50 

17. COLLINS MECH. FILTER type 

455Q3 wide band FM?..,..$9.50 

18. Power Transformer, vert, mounting, 5V@2, 

750VCT@200ma, 6.3V@5A.$3.00 

19. COILED CORD & Switch Ass'y. Cord 

5 ft retracted, 12 ft extended. 

Switch contains transistorized 
Mic. Pre-amp. $3.00 


CAPACITORS 

20. 0.1 ufd 100 V paper.. 6 /S 1.00 

21. 0.12 ufd 50V paper.6/S1.00 

22. 0.2 ufd 50V paper..6/$1.00 

SMALL TANT. W/AXIAL LEADS 

23. 6 ufd 15V..5/$ 1.00 

24. 10 ufd 30V...5/S 1.00 

25. 15 ufd 6 V...5/SI.00 

26. 18 ufd 10V..5/S 1.00 

27. 30 ufd 6 V.5/S1.00 

COMPUTER GRADE LYTICS 

28. 2000 ufd 50V. $2.00 

29. 2500 ufd 150V. $2.00 

CAN MOUNTED LYTICS 

30. 10-10 ufd 450V SPRAGUE.5/S1.00 

31. 85 ufd 300V AEROVOX.$ .50 

32. 125 ufd 350V...$ .50 

33. 300 ufd 275V Gen. Instrument_$1.00 

OIL FILLED 

34. 15 ufd 1000V. $2.50 

VARIABLE CAPS 

35. 2.8 to 6 pf 1000V.3/S1.00 

36. 2X 50 pf Hammarlund HX-50.$ .50 

37. 2X 470 pf 4500V - E.F. Johnson: 

152-516-2.$7.00 

38. 8C-221 Variable with gear reduction drive. 

Makes a F. 8 . Cap. for VFO's.... $2.00 

39. BE-77 TTY Line Unit, Contains switches 

and 100-0-100 ma. meter. $7.50 


ANTENNA STRAIN INSULATORS 

8 Y 2 " x VA" x 1"... 


S .75 


DUMMY LOAD RESISTORS N.t.T. GLOBAR, 
51 Ohm or 10 Ohm, approx 8 W.S .50 


COMPLETE EQUIPMENT, IN GOOD 

IE. VIDEO SWEEP Generator 10 Me 

RCA Type WA-21.$115.00 

2E. HEWLETT PACKARD Aud. Freq. Meter. 

Ranges: 50, 100, 200 8 t 500 Hz, 1, 

2, 5, 10, 20 & 50 kHz. $55.00 

3E. BERKELEY Model 5580 Ref. GenS 100.00 
W/Optional Plug-ins: 5581/4, 

718, or/21 . 1 . $25.00 

4E. BERKELEY Model 5585 Set. Amp., 

5 to 40 Me . $125.00 

5E. MEASUREMENTS Corp. Pulse Gen., 

Model 79-B . Si35.00 

6 E. BENDIX Type 13656-2A Active 400 Hz 

Band Pass Filter.. .$12.00 


CONDITION AND CHECKED OUT 

7E. DRESSEN BARNES Corp. Model 62-117, 
0-500V @ 300 made, 0-300V @ 150 
made, 4-8Vac @ 10A, Fully metered 

.. $125.00 

8 E. LAMBDA Model 28M 

200-325V @100 made Metered, 

and 6,3Vac@ 3A..$40.00 

9E. LAMBDA Model 32M, 

200-325V @ 300 made Metered, 

and 6.3Vac @ 5A . $89.00 

10E. LAMBDA Model 2?, not metered..$25. 00 
11 E. RT-40Q/ARC-65 Airborne H F receiver- 

T ransmitter.,...$100.00 


ATTENUATOR (BRAND NEW) MANY USES, RECEIVER ATTENUATOR, USE WITH CHEAP¬ 
ER R-F SIGNAL GENERATORS TO MAKE SIGNAL TO NOISE MEASUREMENTS, ETC. AT- 
TENUATES TO 500 MC. A TOTAL OF 51DB ATTENUATION IN 1DB STEPS WITH 41 COM¬ 
BINATIONS. 50 OHMS...$5.95 

MINIMUM ORDER $5.00 

For prompt shipment please include sufficient postage with your order. Ohio residents add 4% tax. 

(yiENDELSON ELECTRONICS CO. 


Dayton, Ohio 45403 


516 Linden Ave. 


AC 513-252-9911 
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TOROID POWER TRANSFORMERS 
NEW AND UNUSED 

T2—This toroid was designed for use in a hybrid 
FM mobile unit, using a single 8647 tube in the RF 
amp. for 30 watts output. Schematic included. 
12 vdc pri. using 2N1554's or equivalent. Sec. 1: 
500 volts dc out at 70 watts. Sec. 2: —65 volts dc 
bias. Sec. 3: 1.2 volts ac for filament of 8647 tube. 
Sec. 4: C/T feedback winding for 2N1554's. 1 

thick. 2%" dia„.J$2.95 ea, 2 for $5.00 

T3—Has powdered iron core and is built like a TV 
fly-back transformer. Operates at about 800 cps. 
12 vdc prt, using 2N442's or equivalent. DC out¬ 
put of v/dblr 475 volts 90 watts. C/T feedback 
winding for 2N442’s.$2.95 ea, 2 for $5.00 

TRANSFORMERS 

P4-105-115-125 v 60 cy pri. 6.4v@11A. 205 v 
@ %A. 17 v @ 45 mA (relay power). Wt. 10 lbs 

.$2.95 ea, 2 for S5.00 

PS—Pri. 117 vac/12 vdc. Sec. 1: 295 vdc (v/dblr) 
@ 85 mA. Sec. 2: 12.6 vac @ 2.6 A & CT winding 
for vibrator. Double half shell. Wt. 2 V* lbs. 

...$2.25 ea, 2 for $4.00 

P6—Pri. 117 vac/12 vdc. Sec. 1: 275 vdc (v/dblr) 
@150 mA. Sec. 2: 12.6 vac & CT for vibrator 

winding, Wt. 4% lbs...,...$2.95 

SR-42—46 type.2 for $5.00 

P7—117 vac pri. Sec. 1: 185 vac @120 mA. Sec. 
2: 6.3 vac @ 4 A. Double half shell mail box type. 

SX-146 type..$2.75 ea, 2 for $5.00 

P8—117 vac pri. Sec. 1: 470 CT. DC out of bridge 
660 v 300 mA max. Sec. 2: 100 vac @10 mA for 
bias. Sec. 3: 12.6 vac @ .75 A to 6.3 vac @ 6 A. 

Half shell HT-46 type. Wt. 7% lbs.$3.50 

P9—117 vac pri. Sec. 1: 900 vac @ 300 mA, Sec. 
2: 100 vac @10 mA bias. Sec. 3: 12.6 vac @ 2 A. 

Double half shell. Wt. 16% lbs..$4.50 

PI0—117 vac pri. Sec. 1: 960 vac CT @ 160 mA. 
Sec. 2: 415 vac CT and tap at 100 vac @10 mA 
bias. Sec. 3: 12.6 vac @ 4.5 A. Double shell mail 
box type. Wt. 8% lbs.$3.75 

OUTPUT TRANSFORMERS 
59i each or 3 for $1.50 

OT1— Transistor output TO-3 Power Diamond. 15 
ohms primary impedance. Secondary 3.2 ohms. 
Pri. dc resistance 0.6 ohms, secondary 0.3 ohms. 
OT2—Pri. imp. 7000 ohms. Sec. 3.2 and 500 ohm 
for phones or 70 volt line. 3 watts. Full shielded 
double half shell. 

OT3—Primary impedance 5500 ohms. Secondary 
impedance 3.2 ohms. SX-122 type. 

SEMICONDUCTORS 

51— Integrated Circuit. Rea CA3012 IF amplifier- 

limiter. Gain 61 dB at 10.7 MHz. 10 lead TO-5 
package. With schematic.$ .75 ea, 5 for $3.00 

52— Amperex 2N2671 100 MHz FT. RF amplifier- 

mixer, 4 lead TO-5 case.$ ,40 ea, 6 for $2.00 

53— Amperex 2N2089 RF amp, mixer oscillator. 

.......$ .35 ea,12 for $3.00 

54— Delco DTS-413 Silicon NPN planar TO-3 case. 
400 Vceo 100 mA continuous. Hfe 20 @ 5 v 500 
mA. FT 12 MHz. Used as TV vert, output. 

.......$1.00 ea, 6 for $5.00 



communications 


922-24 Elm St., 


55— Delco DTS-423 Silicon NPN planar TO-3 Case. 

700 Vceo 100 mA continuous. Hfe 10 @ 5 v 2.5 A. 
FT 12 MHz. Used as TV horiz. output. 
.$1.00 ea, 6 for $5.00 

56— RCA IN3754 Silicon Diode 1.3 A 125 piv. 

Single ended TO-1 case. Used as biasing diode in 
power amp base to emitter circuit or general pur¬ 
pose.....$ ,15ea, 8for$1.00 

57— Fairchild FD-100 ultra-high speed switching 2 

nano sec. recovery time. Up to 500 MHz. 75 piv 
10 mA. Used as general purpose rf and signal 
diode. Silicon planar type.$ .25 ea, 5 for $1.00 

58— Texas Inst. 1N746 Zener diode 3.3 v 400 mw. 

.$ .50 ea, 3 for $1.00 

59— Sarkes-Tarzian IN3020 Zener diode 10 v 1 w. 


> ■ - ***•#• ****** * ■ 


.$ .60 ea, 2 for $1.00 


TUBES 


The following tubes are made by RCA for a 
well known manufacturer of ham gear. They are 
marked with this name. These are NOT rejects, 
pullouts, or seconds, but are first line quality and 
are excess stock of a line termination run. 

68A7 $1.50 4 for $5 9 for $10 

6CX8 $1.25 5 for $5 11for $10 

12AU6 $0.75 5 for $3 10 for $5 

CAPACITORS 

Cl—Aerovox transmitting capacitors for use in 
coupling power amps to Pi-nets. High amperage, 
high voltage (15 kv) type HI-GHPA42BC axial 
screw terminals %-20 with screws. Size: 1%" by 
5/8" long. All silver const. Heavy silver plated 
terminals and screws. 6800 mmfd. 

..$2.00 ea, 3 for $5.00 

C2—Plastic Cap !nc. Type "OF” high voltage glass 
capacitor. .005, 8000 v. Size: 1%”x %"x 8-32 

screw terminals..$1.50 ea, 4 for $5.00 

C3—Mallory computer grade electrolytic capacitors 
*1550 mfd 150 vdc. Fresh stock for use during 
1970. Size: 2"x 4%" with plastic insulating sleeve. 
.$1.00 ea, 10 for $7.50 

RELAYS 


LRY1—Potter & Brumfield latching relay SPST 
115v-115v dual coils, horizontal mounting. 1%"x 

3"x 2"...,.,. ..........$ .75 ea, 5 for $3.00 

LRY2—Pottei & Brumfield latching relay SPDT 

115v-24v/12vdc.$ .75 ea, 5 for $3.00 

RY1—Sensitive relay for use in transistorized cir¬ 
cuits. 1000 ohms. Pull in 5 mA at 5 v. SPST. 
Can be used as SPDT. VA"x V/a'x 1". 

.$ .75 ea, 5 for $3.00 

RY2—Sensitive relay for use in transistorized cir¬ 
cuits. 2000 ohms. Pull in 5 mA at 10 v. SPST. 
Can be used as SPDT. VA"x VA"x 1". 

..$ .75 ea, 5 for $3.00 

MISCELLANEOUS 


CM 1—Supersonic condenser microphone, 18-25 kc. 

dia. x 3/8". Pigtail leads. $ .35ea,7 for S2.00 
CM2—Same as above with mounting ring 1-1/8"x 
7/8"x 3/8" thick. Use for silent sound systems, 
burglar alarms, control circuits, etc. Originally used 

as remote TV control.$ .50 ea, 5 for $2.00 

AK1—Automatic keyer. Motor driven 24 v. 3 disc 
with spare discs. Use for CQ or test purposes and 
your call. Characters formed by breaking out teeth 

in plastic disc. Size: 4"x 4%"x 6%". 
..$2.95 ea, 2 for $5.00 

All prices FOB Racine, Wise . Orders under $3.00 
include 504 handling charge. Please allow enough 
postage, excess will be refunded. All weights are 
net weights. 

Racine, Wise. 53403 - Phone: 414-632-9014 
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20 to 120 mmf per sec. Butterfly 8% 
x W x 5 M d Va shaft 7500 VAC 

$7.50 

12 to 244 mmf Johnson #154-1-5 

IBOOvac ■ ■ ■ ■ ■ a—* •» * * + ■* ft# InMiHilim ■■M-P-P' ffgllf fff * i ■ ■ ■ $2.75 

3 section (16 to 415 mmf) (16 to 415)- 
(16 to 530) __ _SI.50 

3 Sec !00 MMFD per sec. variable 
capacitors _ _„ _SI.00 

MINIATURE VARIABLES 

Butterfly 2.7 — 10 8 mmfdl _ 7&| 

Butterfly 2.3 — 3 mmfd 79* 

Butterfly 1.5 - 3 mmfd 75* 

Variable 5 25 mmfd , .n-.. 75* 

MAPC 35 3 - 25 mmfd . . .,,.50* 

500 mmfd 500V Feed-through* .. 20 for £1 00 

Pnsitlc Suppressors tip 300 .15* . 10 for $1,25 

Telephone handsets .......... ,,........ $1 75 

Wafer switch 4 deck 1 ! positions ___ 75* 

Magnets .......... 20 for $1 00 

MOTORS 


110 volt 60 cy t 2000 RPM . . .. 99* 

12 volt DC 5000 RPM, 4% x 3 .. . $1 25 

110 volt 60 cy, G E 1/3 HP, 3450 RPM, new^ 14.95 

TRANSFORMERS 

115 volt SO cy input, 24 yoU 2 amp out, w/c«r- 


cuit breakers —,■ . „,-, r , _... $1 50 

120 volt 60 cy mput.6,4 volt CT 4 r 5 amp out S2 50 
120 volt 60 cy input, 12 volt 5 amp out w/cir- 
curt breakers ....... $3,00 


BLOWERS 

■ Iil minrd ID'' rnek 
r&binet si** : 1 lUv 
flO eye General 
Eletlrie S HP 
3750 RFSt mrtor 
vs' e Lh S" squirrel 
<b.etp blower Mft.* 
McLnn Entinw- 
intr Lab. with dewt 
filter, m Ife- ship- 
piKit wt. ttOTtJH 
ALONE WORTH 
MUCH Sit 0 KK 
THAN THIS 
PRICE 



NEW JlT.fS 


ROOM LIGHT DIMMERS 

Replaces room switch, controls 600 wans. 

List for S7 95 . SALE PRICE,,,.. .. $3.95 

TOROIDS 88 MH 
35# each, 10 for $3.00 

Transistor He? a! Sink duffed for S power transistors, 
siie 12V, X * 4 W i rrH_ . MEW. .. S2.00 

TELETYPE 

Paper rolls 8 wide ■ M.B p B -B Btr« ■ ■ ■ ■«««■■■ m« 75* each 
SALE PRICE, . „,12 FOR..™..-... . 54.95 


P,C, BOARD ROSIN SOLDER 30 Ft .. 59* 

1000 PIV 1 AMP 

diodes, lop hat or epoxy,, 40* each..1Q/S3-75 


LOW COST BINARY 
COUNTER 


;;;ajini I. 




CRYSTAL OSCILLATOR KITS 

using 1 !. C. UL 914 Stable, harmonic* 
rich output osc. range 100 KC to 10 
MC - Kit includes Fairchild LC. UL 
914* crystal sockets, resistors, capaci¬ 
tor, & PRINTED CIRCUIT BOARD, 
with instructions tor assembly 

$2.00 per Kit. 


r ■ til ■: It B - B ■■ ■“■‘B'Tai Bi'B 


Has rriAry ut« such it ffaqiitney counts, altdronk 
itop watch. fraqu*ntY rrt*t*r t •v*nf coufit*i\ *tc. 

This unit i* * blfury countar, tNa lint iighl rwdi *1- 
•ach lit* (dag*]' you add doublat Itia count, 

Euinpft: 

Ho at ftagn 


100 KC 
CRYSTAL 
CALIBRATOR 


1 

2 

1 

S 

10 

IS 


Lit* no. 

_ I 

_ 2 

_ 4 

__ fi 

111 

U.3B4 


Cpy*i* 

__ I 

_ 3 

_ 1 

_ 31 

1021 

32,7*7 


Ho limit to th* it«g*i you c*n add. Th* total count li 
twlca th* vj,(u# of th* highlit numbarad light mlny» —1, 
Each ki\ contains on* eofnptat* stag* with imiructloni 
for assembly In minutes. 

Diagrjms for power luppEic-i Included, 

Printed circuit board me^suras 2“ squara* 

Kit for stqgat 

S2-49 aa 2 to * — $2,27 a* 10 or more $1.9f ta 
mechanical trigger or Schmif (ilaetrlcal) trigger 
Photo ihgwi tempi* mounting of 7 itagai. 

Addition at Information upon request. 

Due to excessive popular de¬ 
mand of this item from our 
Dec. 1968 adv, Please allow 
1 week for delivery. Thank 
you. 

COAX CONNECTORS 

PL259........45* 

S0239..45* 

IVI359.30* 

U/175...... 15* 

T-M358....$1.95 

PL258. 85* 

Double Male..95* 

UG27C/U. 75* 

UG18C/U.75* 

UG349A/U.75* 

R&R DOZEN {13) for PRICE 

OF 12. 

7 Tube 2nd 
IF Discrimi¬ 
nator 455 
KC IF 5 
stages 2 
stages limit¬ 
ing diode discriminator output 
± 15 KC..$2,50 ea. 


100 KC CRYSTAL Calibrator 
stable harmonic rich. Com¬ 
plete w ith crystal, IC’s, etched 
PC board and all components 
with instructions for assembly 
in five minutes.$4.95 


VARIACS GEN¬ 
ERAL RADIO & 
OHMITE 50 eye. 

Input I20v-out- 
put 0-28Qv I 
amp or Input 
240v-o u t p u t 0- 
280v 2 amp. Pull- 
in excellent cond, ( 10 lbs.) 

.. $6.95 



outs 



NEW straight FROM FACTORY 
FAIRCHILD I.C.'s 
UL914 with 30 Projects Diagrams 

...$1.00 each.10 for $7.95. 

UL923 J.K. Flip Flop with spec 
sheet. $1.75 each, 10 for $14.95 

COPPER P.C. BOARDS 

2 x 2.lOd each.12/$1.00 

3x6.25«i each..10/$2.25 

4 x 6.35«f each.J0/$3.25 

12 x 12....$1.95 each.... 10/$17.00 
FERRIC CHLORIDE etching sol 
Ution,,,..,75^ a pint. 

PC BOARD KIT 

3 ea, 3 x 6 copper boards, etching 

solution and etching resist paint. 
....$1.95 

Refrigerator door switch, use m 
window for burglar alarm switch. 
25£ each..... 5 for $1,00. 



71VO LOCATIONS TO CHOOSE FROM 


R&R ELECTRONICS 
1953 S. Yellowsprings 
Springfield, Ohio 
Dept, 7G 

$2.00 minimum order FOB Springfield, Ohio. COD 
order 25% deposit. Please add sufficient postage, 
we refund unused amount. Ohio customers add 
4% sales tax. 


R&R ELECTRONICS 
247 S. Meridan St. 
Indianapolis, Indiana 


SATISFACTION GUARANTEED ON ALL ITEMS 

Piease refer all mail order to Springfield store. 
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TRANSFORMER SPECIAL HJrStf 

M7TT r $6.50 



Primary VAC I I5-208-230V @ 500 VA. 
Secondary VAC 0-34-36.5-39V @ 12.5 
Amps. These are computer pulls, absolute¬ 
ly like new. Shipping wt. 23 lbs. Price is 
FOB LaCrosse, Wis. 

—SPECIAL PURCHASE- 

COPPER CLAD LAMINATES 

for 

PRINTED CIRCUITS 


VHP &. UHF Circuitry VFO 

G10 Epoxy Glass Builders Notel 

l oi. copper, i side ^ A < 


Pkg. 

Quantity 

1 3/64*1 1/16' 

1 3 32*1 t/8' 
154.00 $5.50 

1 9'*12' 

J$» 4 50 i 13.00 

1 4.00 1 5.50 

2 6‘xS' 

i 1.50 1 3.00 

1 4.00 1 5.50 

A AW* " 

1 1.50 | 3.00 

1 4.00 1 5.50 

6 TxAV*" 

I 1.50 1 3.00 



COMPUTER PULLS Guar. Exc. 

Choice of any item below 

$ 1.25 PPD. 

Capacitors 2x4 J /2" Screw Terminals Plastic 
Sleeve Insul. 

CAP. MFD. Working VDC 

3500 
7500 
10,000 

12.500 

15.500 

Min. toggle switches. SPDT micro switch. 
2 for $1.25 ppd. 




? 

s NEW SURPLUS 


RESISTORS 


SHALLCROSS 100 ohm I/2W 1% 




5/$ 1.00 

PPD 



DAVEN 1 /10% precision 

1/4 Watt 

128, 

141. 

157, 

160, 

179, 

190, 

210, 

216, 

229, 

235, 

240, 

246, 

325, 

370, 

474, 

495, 

511, 

530, 

551, 

577, 

605, 

608, 

624, 

626. 

648, 

711, 

792, 

810, 

1830, 

2055, 

2253, 

2257, 

2320, 2352, 

2374, 

2423, 

2449, 

Ohms. 

Qty. limited. 





2/$ 1.00 

PPD 





3/$ 1.00 PPD 


DALE Type RH Power Resistors 

1 % 


10 Watt; 42.2 & 200 ohms 
15 Watt; 2000, 6340, & 8250 ohms 
20 Watt; 63.4 ohms 
25 Watt; 5500 ohms 


3 & 5% 

15 Watt; 280, & 800 ohms 
25 Watt; 120, 200, 1400, & 6300 
50 Watt; 2200 ohms 


THERMISTORS Resistance 

0° C. 9 ohms 

25° C. 20 ohms 5/$l.00 

100° C. 33 ohms PPD. 


Resistor Assortments $ 1.00 PPD. 

30 2W 5 & 10% 30 Asstd. 

30 mixed 1/10 to 5W 1 to 10% 
all good values & long leads. 

fvery order unconditionally guaranteed. 
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WILL BUY FDR "CASH" ALL TYPES 

MILITARY ELECTRONIC PARTS EQUIPMENT-TEST EQUIPMENT 


ITEMS FOR SALE 


HEADSETS MIKE’S USED GOOD 
HS33 600 ohm imped, w/cushions .S 6.75 
HS30 250 ohm imped, w/604 xfr. 1.25 
H63/U w/Boom Mike 600 ohms.3.95 


H113/U 600 ohms. 3.00 

M29/U Hand Lip Mike Press to Talk, 3.00 

M2/UR Announcers Tiq Mike.3.75 

T!7 Hand Push Button Mike.6.00 

Dial Telephone Desk Style. 4.00 

Desk Telephone Less Dial.2.95 

H33/1 Press to talk Handset 

w/matching Male & Female audio 
plugs.....4.00 


2500 watt Portable, gasoline driven 
engine generator 120V 60 Cy. l.cyl. 

6.5 HP, 2800 RPM, 250 lbs. used good 
with oil inhibitor, each.S225.00 

TG34 Keyer Code Practice Set to re¬ 
produce signal from inked paper, vari¬ 
able speed, oscillator w/speaker and 
phone jack 115 & 230V in small 


trunk (no tape) used good, each.12.00 

Code Key J38, each.3.00 

Thigh Code Key J45 , each.4.50 


EE8 Field Telephone Portable Hand 
Ringing uses 2 flashlite batteries up to 
17 miles used working, each..15.00 


1/4 Mile Reel of wire on DR8 Reel 7.00 


Sound Power Handset works without 
Batteries. Set of 2 Pcs, set.1 5.00 


Sound Power Head and Chest Set 

works without Batteries, each.12.50 


UPM4A Test Set Complete.*$200.00 

CV94/FGC5 Tel. Code Converter Rec. 15.00 
0-100/FGC5 Sig. Dist-Driv Rec. 1 2.50 

CV8I/FGC5 Tel. Code Conv, Trans 15.00 
TT64/FGC5 Sig. Dist. Trans.15.00 


We have millions of items that we do not 
catalog. We invite you to visit our retail 
outlet which is open only on; 

Friday Nile 5 to 8PM 
Saturday 9 AM to 5 PM 
We buy all types of parts and Modules for 
Army and Airforce Communications. Send 
sample picture. Fed. Number or Sig. Number. 
We are buyers not askers. 


COMMAND TRANSMITTERS 

5.3-7MC Less tubes used as is . 2.50 

4-5.3MC less tubes used as is. 2.50 


TELETYPE EQUIPMENT 

Polar Relays I>163119A (255A). 2.00 

rT52 Transmitter Dist. 20,00 

TT16FG Reperf.35.00 

T372/FCC3 XMTR..25.00 

T379/FCC3 XMTR.25.00 

R525/FCC3 Rec.30.00 

R533/FCC3 Rec..-.30.00 


RECEIVERS 

R122A/ARN12 Receivers 75 MC Sig¬ 
nal AM . 4.95 

BC603 20-27 MC 12V Input.40.00 

R447/ARN5D 332.6-333.8 MC 24VDC5.00 


R89/ARN 5A as above ... 5.00 

R268/ARN5A as above . 5.00 


METERS (edge type) 

l-7/16”xl-7/l 6”xl/2”.2,25 

0-15ADC, 0-10VDC, 0-70ADC, 30-0- 
30ADC Muffin Fans 115VAC .5.50 


Hand Generators for Ringing Tele¬ 
phones or light small bulbs G25/Pt.... 1.95 
Mast Base (for antenna) Flexible 
w/Feed thru insulator for MS Sections 3.75 
Mast Sections for above, each 1.25 


WE HAVE PARTS & COMPONENTS FOR THE FOLLOWING SETS: BC-SCR-GRC 
GRR-PRC-SB-TRC-VIA-ARN 21-ARC 33-ARC 34-ARC 21-ARC-65-FRC-PE 
TRANSISTOR POWER SUPPLIES-DYNAM0T0RS-ARC 44-GRC 27-GRT 3-URC 
GWIDI-TA-TCC-BC-VRC-GN-SRC-CD-Hand Sets-Head Sets-Teleph one-Cables 

Send your inquiries by Sig-Fed-Mfr-Mil Dwg Numbers, Manufacturers Prototypes Available, If it's 

Electronics we have it or may get it. The largest inventory available. 

We Buy and Sel! Surplus Electronics 


Banker electronics 



1617 South Main Street and Anker Road — Wilkes Barre, Pa. 18702 — Area Code 717 824—7859 
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73 USEFUL 

TRANSISTOR CIRCUITS 

If you've been looting for 
a transistor circuit to do a 
special job, chances are there 
is a circuit in this book that 
will give you a head start. 
If covers circuits for audjo, 
receivers, transmitters and 
test equipment. $1 


INDEX TO SURPLUS 

Do you have a piece of sur¬ 
plus equipment that you want 
to convert but can't find an 
article? If so, this is the book 
you need. It lists all of the 
surplus articles and conver¬ 
sions In popular electronic 
and amateur magazines from 
1945 to 1966. $1.50 


PARAMETRIC AMPLIFIERS 

For the ham who wants to 
work DX on the bands above 
432 MHz, there Is nothing 
that can beat the gain and 
noise figure of a paramp. 
This book shows you how they 
work and how to build and 
use them. Lavishly illustrated 
with photographs and draw¬ 
ings. $3 


HAM RTTY 

More and more hams are 
joining the RTTY crowd every 
day. This 112-page book 
gives you all the basics and 
tells you what you need to 
know to get started and get 
on the air. Written by W2- 
NSD and W4RWM* $3 


BUY 73 BOOKS 


m 


73 USEFUL A 
TRANSISTOR CIRCUITS^ 



index to 


SUltPLUS 


PARAMETRIC 

AMPLIFIERS 




VHF ANTENNAS 

This handbook by K5JKX is 
a complete collection of in¬ 
formation about VHF and 
UHF antennas, with design 
hints, construction and 
theory. If you've hee^i won¬ 
dering what array you need, 
th is book will give you 
enough background to make 
the right decision. $3 


SIMPLIFIED MATH 

Does math scare you? It 
shouldn't in this easy-to- 
understand book K8LFI ex¬ 
plains the simple exponent¬ 
ial system of arithmetic, sim¬ 
ple formulas, logarithms, and 
their application to the ham 
shack. 50c 


HAM TELEVISION 

The Amateur Television An¬ 
thology is a collection of the 
technical and construction ar¬ 
ticles from the A TV Expert* 
meister, edited by W0KYQ. 
If you're interested in ATV, 
this is the book for you. It 
covers the gamut from the 
simple to the complex in 
amateur television equip¬ 
ment, $3 


ANTENNA 

handbook 



*■ j™ a.U 
mum i 


S&a&HMSi 


’74. 


AJv 


eweRwarrai 


ANTHOLOGY IS62 - 54 


« r I 


rv ■■ 

• N / 


$3 


i 73 'rt&m 


DIODE CIRCUIT HANDBOOK by WA1CCH. 

Will drive you right out of your mind, only $1. 

CW by W6SFM explains code and how 
to learn it. 50e 


MILITARY SURPLUS TV EQUIPMENT 

by W4WKM is a necessity to the sur¬ 
plus-scrounging ATV addict. 


$1 


CUMULATIVE INDEX lists all the ar- 
tides in 73 up through December 1966. 25c 


— I 


-Transistor Circuits . 

-Index to Surplus . 

-Parametric Amplifiers .. 

-Ham RTTY . 

■VHF Antennas . 

■Simplified Math . 

-ATV Anthology _.... 

■CW 

-Military TV .... 

-Cumulative Index. .... 


„...$] .00 

.$1.50 

.$3.00 

.$3.00 

.$3.00 

.$ .50 

.....$3.00 

.....$ .50 

.$ 1.00 

.$ .25 


Please send me the books checked at left: 

Name .. Call 


Address 


.. State ... Zip 

Books shipped prepaid in US and Canada. 


73 Magazine 

Peterborough, N. H. 03458 


MARCH 1969 


127 












































































































Getting Your Extra 
Class License 

Part II — Amplifiers 


Almost every stage of any radio equip¬ 
ment contains an amplifier circuit of some 
sort. Understandably, the Extra Class exam¬ 
ination includes a number of questions de¬ 
signed to test your knowledge of amplifier 
theory and its application—and this month 
we’re going to concentrate on them. 

Specifically, the questions from the FCC 
study list which we’re going to examine in 
detail this time are: 

6. Why is there a practical limit to the 
number ol stages that can be cascaded 
to amplify a signal? 

42, List Several advantages and disadvan¬ 
tages each for Class A, Class B, and Class 
C amplifier operation. 

66. How are grounded-grid amplifiers 
used in electronic circuits? List some ad¬ 
vantages and disadvantages of their use. 

73. What improper operating conditions 
are indicated by the upward or downward 
fluctuation of a Class A amplifier’s plate 
current when a signal voltage is applied 
to the grid? How can this he corrected? 

74. What improper operating conditions 
are indicated by grid current flow in a 
Class A amplifier? 

As usual, rather than approaching these 
official study questions directly, we’ll para¬ 
phrase them into several other questions of 
broader scope, in order to better cover the 
subject. 

The most basic of all questions that can 
be asked about amplifiers is “How Does 
An Amplifier Amplify?’—so let’s ask it as 
a starting point. From there, well try to 
learn “Where Can An Amplifier Be Ground¬ 
ed?”, which should take care of all the 
various grounding methods for signal in¬ 
puts and outputs. Our third question will 
be “What Limits An Amplifier’s Useful¬ 
ness?'’, and well follow this up with a 
natural sequel. “How Can i’he Limits Be 
Stretched?” 


By the time we find the answers lo these 
four questions, we may not be amplifier 
experts but we should certainly be able to 
handle any questions on amplifiers which 
may he on the Extra Class exam, as well 
as many which probably won’t be there. 

Ready? Let’s get started. 

How Does An Amplifier Amplify? Be¬ 
fore we can begin to find out how an ampli¬ 
fier amplifies, we must decide “What is 
amplification?” The answer may turn out 
to be a bit surprising. 

To “amplify” is to make larger or stronger 
—but even though a transformer may make 
an ac voltage larger than it was originally, 
a transformer is not an amplifier. 

As it happens, in electronics to “amplify” 
always means “to add power”. While the 
ordinary transformer may step up either 
voltage or current, it cannot add power to 
the signal. Even a perfect transformer can 
only put out the same amount of power that 
is fed into it. If the voltage is doubled, the 
current must be cut in half to meet this 
power requirement. Similarly, if the current 
is doubled, it can only he done by cutting 
the voltage in half. And no transformer is 
perfect. The best transformers still have 
at least some losses. This means that in 
any practical transformer, the power output 
is always less than that put in. never greater. 
I his is why a transformer is not considered 
to be an amplifier. 

Any amplifier, though, does add power 
to the signal. The gain may appear as a volt¬ 
age gain—output voltage greater than in¬ 
put voltage—or as a current gain, or as 
both at the same time, but the output power 
always is greater than the input power in 
the amplifying device itself. 

Some amplifier circuits are arranged in 
such a manner that the power gain is some¬ 
what hidden. In some cases this is deliberate, 
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to accomplish the purpose for which the 
circuit is designed, and in others it’s merely 
incidental. In all of them, though, the actual 
amplifying portion of the circuit must in¬ 
volve a power gain. 

One of the most common amplifier circuits 
in which the power gain is hidden is that 
type of circuit generally known as a “volt¬ 
age” amplifier. Since audio amplifiers are 
usually divided into two classes called “volt¬ 
age” and “power” amplifiers, respectively, 
there's a strong implication that there’s no 
power amplification in the voltage amplifier. 

While it’s true that most voltage ampli¬ 
fiers take almost no power from their input 
sources, they do take at least a little. The 
input power may be as small as a thousandth 
of a microwatt, hut it’s greater than zero. 
The output power, similarly, is there; if 
the circuit produces a 40-volt peak-to-peak 
output signal with a /s-milliamp plate current 
swing, this amounts to about 700 micro¬ 
watts RMS power, it’s not much—and this 
is why the circuits are called “voltage” 
amplifiers—but it’s there. 

And if our example amplifier takes a Vi ooo 
microwatt input signal lip to a 700-micro- 
watt output level, it must have a power 
gain of 700,000 times. This would be a 
fantastic figure; the power gain of most 
voltage amplifiers lies between 100 and 1000 
times. 

The so-called “voltage” amplifier, then, is 
just as much an amplifier of power as is 
the “power” amplifier, but its absolute power 
output is much much smaller. The power 
output of a voltage amplifier is useful only 
insofar as it produces the desired gain in 
voltage, 

Now let’s see how an amplifier goes about 
its business of adding power to a signal. 

A moment’s thought will reveal that we’ve 
already listed several necessities for ampli¬ 
fication to occur: we must have an input 
signal, and a source of power which can 
be added. Also, we must have some means 
of getting the amplified output signal out 
of the circuit. 

That’s almost the complete list; only one 
more item is needed. That’s a device which 
can “transfuse” power from the power 
source into the signal. 

The devices we have to do this job don’t 
do it in just that manner. Instead, they 
use the power of the input signal to control 
the flow of power from the source through 


the output circuit. It works out to be the 
same, however. 

Two such devices, basically, are all we 
have with which to amplify ac signals. They 
are the vacuum tube and the transistor. 
Both act as electrically-con trolled variable 
resistors, controlling the flow of current 
through themselves and thus through the 
output circuit. 

The tube’s plate current is controlled by 
the voltage on the grid, while the current 
in the collector circuit of the transistor is 
controlled by the current injected into (oi 
withdrawn from) the base. In either case, 
the result of applying an input signal is to 
cause a variation of current flow in the 
output circuit. This current flow may be 
used directly, it current amplification is de¬ 
sired, or it may be converted to a voltage 
variation by a suitable load impedance. 

The amount of control over output-circuit 
current flow which any particular tube or 
transistor’s input signal can have is deter¬ 
mined mainly by the geometry of the innards 
of the tube or transistor. This is the problem 
solved by the designer of that particular type 
of tube or transistor. Within certain physical 
limits, the designer can produce just about 
any combination of control effects you might 
want. For some purposes one combination 
is best, while for other jobs a completely 
different set of effects is necessary. 'I hat’s 
one of the reasons why there are so many 
different types of tubes and transistors on 
the market. 

When the designer has done his job, and 
the device is built to accomplish the desired 
control effects, the results are generally dis¬ 
played in the form of “characteristic curves” 
which plot output signal against input sig¬ 
nal. Main types of such curves are available; 
for our purposes well concentrate on the 
grid-voltage/plate-current family such as 
that shown in Fig, 1. This type of curve 
plots plate current against grid voltage; 
while Fig. 1 shows only a single curve, any 
actual set of curves will have many, be¬ 
cause a single tube type has a different 
curve for each different value of plate volt¬ 
age which you might apply to it. Transistors 
have similar curves, not shown here. 

Fig. 1 also shows how the electrically- 
controlled variable resistor called a “tube is 
Touted by some physical facts. At I in the 
figure is shown an “ideal” E g -I p plot for a 
perfect resistor. The output current depends 
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Fig. 1 —Characteristics of vacuum tubes are often 
shown by curves which plot plate current (vertical 
scale ) against grid voltage (horizontal). A com¬ 
pletely linear device would produce a plot such as 
that at I—and the dotted line in this plot is ac¬ 
tually the characteristic of a resistor; as voltage 
goes up, so does current, in a linear manner. Tubes, 
however, cannot operate with “less than zero '’ plate 
current, and when the grid goes positive it acts 
more like another plate than it does a grid, so the 
plot shown at II is the best that could be expected 
from a perfect tube. Actual tubes are less than 
perfect; their characteristic is curved rather than 
straight, and looks more like the plot at III. The 
shaded area in III identifies that part of the curve 
which is straight enough to act as ij it were a 
straight line—normally called “the linear region ” 
of the tube’s characteristic. 


only upon the input voltage, and there’s no 
limit on the input voltage in either direction. 

However, in a tube, when you’ve cut the 
plate current all the way to zero you cannot 
cut it down any more because there just 
isn’t any more left to cut. This imposes a 
lower limit on the variable-resistance action. 
And when you drive the grid voltage posi¬ 
tive, the grid then begins to act more like 
a second plate than it does like a grid, so 
you 'ose control at the other end as well, 
i'art 11 of Fig. 1 shows this idealized 
Eg-Ip plot for an actual vacuum tube. 

Finally, since the actual control effects 
are determined by the geometry of the tube’s 
insides, there are no sharp breaks or corners 
in the effects. Rather, they blend smoothly 
from one type of action into another. And in 
fact, the actual performance curve is never 
a straight line as long as current is flowing. 
It always curves at least slightly. This is 
shown as part III of Fig. 1. 

To get perfect amplification, the curve 
would have to be straight as in the slanted 
portion of part II. Fortunately, most tubes 
have a fairly wide region in which the curve 
is almost straight—so much so that we can 
ignore the slight curvature—and this is indi¬ 
cated by the shaded region in Part III. For 
distortion-free” amplification, we must be 


certain that we restrict all operation to this 
part of the curve. 

As it happens, not all amplification must 
be “distortion-free”. When were generating 
rf for use as either an AM carrier or for 
GW, for example, the only things we’re in¬ 
terested in are frequency and power level. 
If the level should happen to vary at the 
input to an amplifier, we not only are unin¬ 
terested in preserving the variation un¬ 
changed at the output, but actually want 
the variation to be washed off by the ampli¬ 
fier so that the output level is steady. 

In other cases, we want to preserve the 
variations in level of the input signal, but 
we may want more power output than we 
can get by restricting amplifier operation 
to the linear region of the tube’s curve. 
If we have some means for taking out 
lhe distortion which results from overdriv¬ 
ing, we can get the additional power. 

These varying requirements which ampli¬ 
fiers are called upon to meet result in the 
existence of several different “classes” of 
amplifier operation. They’re known as Class 
A, Class B, and Class C, and in addition 
to these three classes there’s a fourth called 
“Glass AB" which covers the entire range 
of operating conditions between Class A 
and Class B. 

The definitions of the various classes have 
become somewhat confused through the 
years. The “official ' definitions set up many 
years ago by the Institute of Radio Engi¬ 
neers (now a part of the IEEE) are as 
follows: 

“A Class A amplifier is an amplifier in 
which the grid bias and alternating grid 

voltages are such that plate current in a 
specific tube flows at all times. 

“A Class AB amplifier is an amplifier in 
which tlie grid bias and alternating grid 

voltages are such that plate current in a 
specific tube flows for appreciably more than 
half but less than the entire electrical cycle. 

“A Class B amplifier is an amplifier in 
which the grid bias is approximately equal 
to the cutoff value so that the plate current 

is approximately zero when no exciting grid 

voltage is applied and so that plate current 
in a specific tube flows for approximately 
one half of each cycle when an alternating 
grid voltage is applied. 

“A Class C amplifier is an amplifier in 
which the grid bias is appreciably greater 
than the cutoff value so that the plate current 
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OVERDRIVEN 


DISTORTED 


DISTORTED 


DRIVE LIMITS 


Fig. 2—A Class A amplifier is operated with a grid 
bias which makes the tube operate at the center 
of its linear region in the absence of signal. The 
signal voltage then varies the operating point, and 
thus controls the plate current. If the input signal 
exceeds the limits of the linear region, distortion 
results. The distortion is exaggerated in this il¬ 
lustration. 

in each tube is zero when no alternating 
grid voltage is applied and so that plate 
current in a specific tube flows for appreci¬ 
ably less than one-half of each cycle when 
an alternating grid voltage is supplied.” 

Other definitions which have been offered 
specify a Class A amplifier as one in which 
the output is a faithful reproduction of the 
input signal. This is not, however, a require¬ 
ment for true Class A operation even though 
most Class A amplifiers do have this char¬ 
acteristic. 

Fig. 2 shows the action of a typical Class 
A amplifier, by plotting the variation of out¬ 
put current against the variation of input 
signal. Notice that the tubes characteristic 
curve furnishes the reference for making 
such a plot. For this reason, the IC-I,, curve 
is often called the “transfer characteristic” 
of the tube. At any instant, the plate cur¬ 
rent is determined by the grid voltage. By 
plotting the variations in grid voltage (ver¬ 
tical waveform beneath the curve) and keep¬ 
ing the time scales constant, the variations 
in plate current may easily be determined 
(horizontal waveform to right of curve). 

The zero-signal line which meets the 
tube’s transfer characteristic curve in the 
center of its linear region marks the level 
of resting grid bias, and also the no-signal 
plate current which results from this value 
of bias. 


The limits beyond which the input signal 
cannot be permitted to drive the amplifier 
are then determined by the points at which 
the tube's transfer characteristic begins to 
curve away from the straight line (dotted). 
If the signal pushes grid voltage past either 
of these limits as shown in the shaded 
regions of Fig, 2, the output signal will 
no longer be a faithful reproduction of the 
input signal— and distortion is the result. 

The major advantage of the Class A am¬ 
plifier is its freedom from distortion when 
properly operated. Additional characteristics 
which are sometimes considered advantages, 
and sometimes are disadvantages (depend¬ 
ing upon the particular application) include 
its constant plate current. While the output 
signal is obtained only because the plate 
current varies, these variations occur as an 
audio rate; so far as dc instruments are 
concerned, the plate current remains con¬ 
stant with any level of input signal which 
may be applied. The variations cancel each 
other out, 

! he only way in which l he indicated plate 
current can vary is for the dc bias point 
to change with application of signal. This 
occurs most frequently because of excessive 
input signal level. While excessive positive¬ 
going input signals may cause grid current to 
flow, it is not necessary to drive into the 
grid-current region to cause plate current 
to shift. Any change of plate current, either 
up or down, when signal is applied indicates 
excessive input-signal levels. The cure is 
simple—reduce the level of the input signal. 

In many applications this constant plate 
current is an advantage, since it makes the 
amplifier present a constant load to the 
power supply circuits. 

In other uses, the same quality is a dis¬ 
advantage; for example, in a mobile or port¬ 
able unit operating from batteries, it's waste¬ 
ful to burn up power when no signal is 
being produced. 

The major disadvantage of the Class A 
amplifier, however, is the low overall effi¬ 
ciency of the circuit. Most of the power 
supplied to a Class A amplifier is used to 
keep the tube at the chosen operating point. 
Even with a “perfect” transfer characteristic 
such as that in part II of Fig. 1, you would 
only be able to get output power over the 
region between cutoff and grid current. With 
practical amplifiers, the linear region is 
much smaller; thus the power output and 
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Fig. 3 — Grid bias of a Class B amplifier is adjusted 
so that the tube has essentially zero plate current 
in the absence of signal. Positive-going half-cycles 
of the input signal then drive the operating point 
over to the linear region. Negative-going half-cycles 
are lost. The output signal is nighly distorted; in 
an RF Class B amplifier, only the modulation en¬ 
velope is important and distortion of the individual 
RF cycles has no effect. In audio Class B circuits, 
push-pull arrangements are necessary to supply the 
missing half-cycles. Since the tube is passing no 
current half the time , it can handle considerably 
more power on the average. 

total efficiency of the Class A amplifier are 
both kept relatively small. Plate current can 
swing only from zero up to the positive 
limit, and this swing must supply both halves 
of the output-signal cycle. 

If, however, we change the grid bias to 
approximately the cutoff value for our tube, 
we convert our Class A amplifier into a 
Class B amplifier. This amplifier’s operation 
is plotted in Fig. 3. Notice particularly 
that the only change we made was to move 
the grid bias level. The circuit itself re¬ 
mained unchanged. The differences betw een 
the various classes of amplifiers is entirely 
a matter of adjustment, not of circuitry! 

With the resting grid bias at approxi¬ 
mately the cutoff value, almost no plate 
current flows in the absence of input sig¬ 
nal. When a signal is applied to the grid, 
the negative-going half-cycles of the signal 
merely bias the grid even farther into cutoff 
and stop all plate current, but the positive¬ 
going half-cycles move the tube’s operating 
point up into the linear region. 

As a result, the positive-going half-cycles 
are reproduced faithfully in the output sig¬ 
nal, at the cost of the negative-going halves 
of the signal. 

The output signal of a single-tube Class B 
amplifier is highly distorted, and such an 


amplifier cannot be used in this simplified 
version if faithful reproduction is what we’re 
after. 

However, if we simply add one more tube 
and feed it the same input signal—except 
in reversed phase—then the “positive” 
halves from one tube will fill in the gaps 
caused by the missing “negative” halves of 
the other, and our total amplifier will be 
relatively free of distortion. This is the push- 
pull circuit in its most natural form, and 
any Class B amplifier used for audio must 
be in a push-pull circuit to keep distortion 
within acceptable limits. 

Additionally, tubes designed especially for 
Class B operation are preferable for such 
applications. These tubes are built to have 
the sharpest possible “knee” between the 
cutoff and linear regions ,to minimize “cross¬ 
over distortion” which occurs at the “cross¬ 
over points” between one tube and the other. 

The Class B amplifier provides greater 
power from the same tubes than does Class 
A operation. Not only is twice the current 
swing available (Class A must get the whole 
cycle into the current swing between zero 
and maximum, while Class B need get only 
a half-cycle into the same current swing), 
but the fact that each tube is cut off and 
thus “resting” for half of each cycle permits 
us to pour more power into the circuit with¬ 
out damaging the tubes. 

Where the overall efficiency of a Class A 

# 

power amplifier lies between 25 and 30 per¬ 
cent in practice, with a theoretical limit of 
50 percent, that of the Class B amplifier 
runs between 30 and 50 percent in practice 
and the theoretical limit is 86 percent. 

This increased power is the primary ad¬ 
vantage of Class B operation. A secondary 
advantage is the fact that most of the cur¬ 
rent drawn from the power supply goes into 
the output signal; no power is wasted keep¬ 
ing the lube at a fixed operating point. 
The variation in current with signal may 
sometimes be a disadvantage, though, since 
such an amplifier presents a varying load 
to its power supply, and the power source 
must then be capable of accomodating a 
wide range of load conditions. 

The major disadvantage of Class B oper¬ 
ation is the increased distortion and require¬ 
ment for push-pull circuits. Che push-pull 
requirement is not present in a Class B 
amplifier used for “linear” amplification of 
rf, since there we don’t care about distor- 


132 


73 MAGAZINE 





















tion in the individual >f cycles. What we 
want to keep linear” in such an amplifier 
is the modulation envelope of the signal, 
and the Class B amplifier preserves this nicely 
in its single-tube version. 

A secondary disadvantage is the fact that 
a Class B amplifier requires more careful ad¬ 
justment to obtain the proper operating 
point. Grid bias, especially, is extremely criti¬ 
cal in this one. 

The Class AB circuit was developed pri¬ 
marily to overcome these disadvantages of 
true Class B operation, and does so to a 
great degree—although the disadvantages do 
remain as the major ones of Class AB opera¬ 
tion as well. 

In a Class AB amplifier, bias is not so 
great as in Class B. Thus some plate cur¬ 
rent flows even with no signal. When signal 
is applied, the positive-going portions permit 
additional plate current flow just as in Class 
B operation, while the negative-going por¬ 
tions tend to cut plate current off completely. 
However in a push-pull Class AB amplifier 
(and almost ass AB amplifiers are operated 
in push-pull arrangements) the other tube 
supplies the missing half cycle. 

The cross-over from one tube’s operation 
to the other occurs at the resting value 
of plate current, though, which means that 
both tubes are in operation for very small 
signals and the first-one-then-tlie-other ac¬ 
tion applies only to the larger input signals. 
Because the transition from cut-off to the 
linear region of the tubes’ transfer charac¬ 
teristic is gradual rather than abrupt, mov¬ 
ing the crossover point to a higher plate- 
current value tends to reduce crossover dis¬ 
tortion. 

fn the Class A amplifier, the main objec¬ 
tive was to accomplish linear” amplifica¬ 
tion without distortion. In both the Class B 
and the AB amplifiers, the idea was still to 
amplify without distortion, but circuit tricks 
were necessary in order to get rid of the dis¬ 
tortion introduced by AB or B operation. 

The Class 1 amplifier, on the other hand, 
is intended to distort its input signal. That 
is, its purpose is to put out the largest 
practical amount of power while washing 
off all variations of signal level which may 
be present in its input. 

To do this, the tube’s operating point 
must be changed rather radically. Instead 
of operating at the center of the linear 
region, as in Class A; at cutoff, as in Class 
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Fig. 4 —Class C amplifier is biassed jar beyond 
cutoff, so that tube acts more like a switch than a 
resistance. Only extreme positive peaks oj input 
signal permit current to flow through tube. Signal 
is totally distorted; this type of amplifier is used 
only when amplitude distortion is unimportant. 
Since tube is resting most oj the time , this class oj 
circuit permits maximum power from the tube. 
Efficiency up to 80 percent is not uncommon. 
Idealized curve, inset , shows how circuit's charac¬ 
teristic resembles switch more than normal am- 
plifler. 

B; or somewhere between, as in Class AB, 
the Class C amplifier is adjusted to an oper¬ 
ating point far below the cutoff region. Thus 
no plate current can flow in the absence 
of an input signal. This is true of a Class B 
amplifier also, but with Class C because of 
the much greater bias the plate current re¬ 
mains zero even after input signal is applied, 
until die input signal goes sufficiently posi¬ 
tive to overcome the added bias. 

Fig. 4 shows the operation. With a normal- 
level input signal (solid waveforms) only the 
extreme tips of the positive half-cycles over¬ 
come the additional bias, and the output 
signal consists only of brief current pulses. 

But Class C amplifiers are used primarily 
for pother amplification of rf signals, rather 
than as voltage amplifiers, and in this appli¬ 
cation are driven with signals so large that 
they would be excessively strong signals to 
the other classes of amplifiers. Such an input 
signal and its corresponding output are 
shown in dotted lines in Fig. 4. 

Actually, in a Class C amplifier, the tube 
is being used more like an electronic switch 
dian as a variable resistor. There’s really 
no difference, if you keep in mind that an 
ordinary switch is actuallv a resistor with 
two values (one very high, in the billion- 
ohm region, and the other very low, meas- 
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ured in hundredths of an ohm). When you 
operate the switch, you choose one of the 
two values. 

In the Class C amplifier, the very high 
value of grid bias establishes the extra-high- 
resistance or “off” condition of the switch- 
resistor represented by the tube. The "over¬ 
drive” level of the input signal establishes 
the low-resistance or “on” condition. And 
the transition between one condition and 
the other, which carries operation all the 
way through the linear region of the tube, 
is made very rapid by the sharp rise and 
fall of the signal waveform. 

The inset illustration in Fig. 4 brings out 
this characteristic of the Class ( amplifier. 
For Class C use, the linear region of the 
tube’s transfer characteristic is only a 
nuisance. Pubes designed primarily for Class 
C operation, as a consequence, may not be¬ 
have very well if you attempt to use them 
as linear amplifiers. 

rhe advantage of Class C operation is its 
efficiency. Theoretically, you can get as close 
to 100? efficiency as you like in a Class C 
circuit. In practice, 75 percent efficiency 
can be reasonably expected, and with a 
little care it’s possible to stretch this to 
85 percent or so (the remaining 15 percent 
of output power can be gotten, all right, 
but it’s in the form of high-order harmonics 
of the input signal, and any attempt to use 
it will get you in trouble for excessive har¬ 
monic radiation!). 

Because the tube is being used as a switch, 
virtually all the dc power taken from the 
power supply goes into the output signal. 
The only part lost in the tube is the voltage 
drop from plate to cathode, which usually 
is only 20 to 50 volts at most; the rest of 
the losses occur in the associated tuning 
circuit, and in the process of converting 
those switched current pulses back into a 
reasonably harmonic-free signal waveform. 

An additional advantage is that the power 
output of a Class C amplifier is not affected 
by the input-signal level (so long as the 
input drive is enough to reach the maxi¬ 
mum-output level), but can be controlled 
easily by controlling the applied plate volt¬ 
age. This means that modulation can be 
applied to a Class C amplifier with ease. 

The steady output level without regard 
to input level, after a certain input thresh¬ 
old is reached, provides still another ad¬ 
vantage, A Class C amplifier can be used 


whenever a signal limiter is needed, so long 
as there’s no need to retain any of the ampli¬ 
tude variations. FM receivers sometimes use 
one or two stages of Class C amplifiers in 
their if strips for just this purpose. 

Disadvantages of Class C amplifiers vary 
depending upon the application. The most 
obvious is the extreme amplitude distortion 
of the input signal, which makes them im¬ 
practical for use with signals which must 
be amplified linearly (such as SSB or low- 
level-modulated AM). (Tie high harmonic 
content of the output, if too great efficiency 
is sought, is another potential disadvantage; 
it may be overcome by keeping grid bias 
as small as possible while retaining the 
desired operating conditions, and keeping 
“drive” (input signal level) as low as possi¬ 
ble consistent with desired operation. 

Where Can An Amplifier Be Grounded? 
In addition to the various “classes” of ampli¬ 
fier operation which we have just examined, 
and which depend upon adjustment rather 
than upon circuit changes, there are many 
different amplifier circuits. 

Many of the differences in these various 
amplifier circuits have to do with the ground¬ 
ing of the amplifier. For instance, the nor¬ 
mal” amplifier arrangement—that is, the one 
most commonly encountered—operates with 
its cathode grounded. 

The cathode is not always actually directly 
grounded (although it frequently is, espe¬ 
cially in rf amplifiers), hut it is used as the 
return point for both the input and output 
circuits. 

But we also have grounded-grid ampli¬ 
fiers, and, strange as it may sound, a 
grounded-plate circuit. The grounded-plate 
circuit is more often called the “cathode 
follower”. 

These different types of grounding for 
the input and output signals lead to vastly 
different sets oi operating characteristics for 
otherwise identical amplifiers. The answer to 
our question can be fully expressed only if 
we can learn ho it* the different groundings 
make such vast changes in amplifier action. 

Let’s start by forgetting ah about ampli¬ 
fiers, tubes, and the like for a moment and 
considering a simple “black box”. This is 
one of die favorite phrases of modern engi¬ 
neers, and with good reason. Any circuit 
whatever can be considered as an opaque 
black box; all we need know about it is 
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Fig. 5- Any amplifier circuit reduces to the basic 
arrangement shown at I; the separate input and 
output leads to the cathode are to emphasize the 
difference between input arid output circuit. The 
lersion shown at fl is electrically the same. It 
may be grounded at any of points A, fl, or C, or 
even at other points not directly associated with 
a tube element. Most often, the cathode is grounded 
as shown at III ; this permits both the input and 
output circuits to work “against ground”. If the 
grid is grounded but the plate supply left un¬ 
grounded as shown by solid lines at IV, the circuit 
is not changed. Breaking the plate-supply return 
at A and connecting it as shown by the dotted 
lines does change circuit action; text explains how 
and why. 


what its input and output terminals make 
it act like. What is actually inside couldn t 
concern us less, because in any practical 
application of theory, it’s the results that 
count rather than how they got there! 

The classical ’ black box’ studied by engi¬ 
neers usually has four terminals; two of 
them are input, and the other two are for 
output. Any needed power supply is con¬ 
sidered to be inside the box. 

Any amplifier, you can see, can be thought 
of as such a box. We put a signal in at the 
input terminals, and we get out the ampli¬ 
fied signal at the output. 

Similarly, just a vacuum tube is also a 
’black box ’. We don’t have to completely 
understand the electron physics involved, or 
the three-dimensional geometry which dic¬ 
tates the transfer characteristic, in order to 
make good use of the tube. All we need do 
is supply it the proper voltages, an input 
signal, and take off the output signal. 

Right now let’s ignore all the extra grids 
found in most modern tubes and think onlv 
of the classic triode with cathode, grid, and 
plate (the multi-grid tubes operate on the 


same general principles as the triode, any¬ 
way) . 

The elections boil off the heated cathode 
and are drawn to the plate by the positive 
plate voltage. On the way, they must pass 
the grid; the voltage between grid and 
cathode controls the number of electrons 
which negotiate the path from cathode to 
plate. 

Note that since we have only three ele¬ 
ments in this tube, we cannot have four 
separate terminals on the black box model 
of it. Two of the four terminals must con¬ 
nect to the same element. 

And the mechanics of tube action dictate 
that the cathode must be the doubled-up 
element, common to both input and output 
circuits. The controlling voltage is that be¬ 
tween grid and cathode. The current con¬ 
trolled is that between cathode and plate. 
The control terminals, or input, then must 
be the grid and the cathode, while the con¬ 
trolled terminals, or output, must be the 
cathode and the plate. 

So the tube is a three-terminal black box, 
rather than four. Fig. 5 shows this sche¬ 
matically; part I shows the input and output 
circuits separately, using two leads to the 
cathode, while part II uses a common cathode 
lead. 

Now so far as the tube is concerned— 
but only under some rather strict restric¬ 
tions—it makes no difference at all which 
of these three terminals is connected to an 
external ground. In fact, all three could be 
kept ungrounded, and the tube would still 
do the same job. 

But this is true only if both the input sig¬ 
nal and the output signal are isolated from 
ground, both on the supply and the return 
sides of the circuit, and the power supplies 
also. 

In any practical amplifier circuit, “ground” 
means much more than just a connection to 
chassis. “Ground” is the reference point for 
all circuits, and is used to shield from each 
other circuits which must be kept isolated. 

And when “ground” is used in this way, 
then it does make a major difference whether 
the tube is grounded at point A or at point B. 

When the cathode (point A) is grounded, 
as in part III of Fig. 5, then the input 
signal is applied between grid and cathode 
and the output signal is taken between plate 
and cathode. This corresponds to “normal” 
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action within the tube and so is the “normal” 
connection for an amplifier. 

When we ground the grid instead (point 
B), as in part IV of the illustration, the first 
effect is that the phase of the input signal 
is effectively reversed because it is ground¬ 
ed on the opposite side of the circuit from 
“normal” connection. 

If the isolated-output situation exists the 
circuit would be as shown by solid lines in 
part IV, and except for the phase reversal 
the circuit would behave exactly the same 
as that of part III. But the normal connec¬ 
tion of output components and power sup¬ 
plies is as shown by dotted lines—and this 
puts the input and output circuits in series 
with each other. 

This, in turn, means that all of the out¬ 
put amplified current must flow through the 
input circuit. Polarities arc such that the 
input and output signals are in the same 
phase, so our grounded-grid circuit has 100 
percent positive feedback. It's kept from 
oscillating by the fact that the feedback is 
curraif feedback while the tube amplified 
voltage. Still, the feedback results in much 
lower input impedance, and much higher 
output impedance, than we would find in a 
grounded-cathode circuit using the same tube 
in the same application. 

The grid being connected directly to 
ground makes it an effective shield between 
plate and cathode, and this in turn permits 
operation of the tube at frequencies which 
otherwise would be too high to be practical 
for a given type of construction. It was this 
characteristic for which the grounded-grid 
amplifier was first developed, and is still 


one of the major uses of this type of circuit. 

Since the input and output circuits are 
in series when the grid is grounded, any 
excess power in the input signal (above 
that necessary to drive the amplifier) passes 
on through to the output. This characteristic 
is taken advantage of in the SSB linear- 
amplifier circuits which employ grounded- 
grid stages; the low input impedance makes 
a good match to low-power transmitters used 
as exciters, and the power feed-through 
makes it unnecessary to swamp out excess 
input signal. 

If the plate, rather than the grid, is 
grounded, then the input and output signals 
are effectively in parallel rather than in 
series. This prevents the output voltage from 
ever rising above the input voltage level, 
but allows current amplification. 

In this case, the feedback is of voltage 
rather than current. But is negative rather 
than positive. The 100-percent feedback re¬ 
duces distortion, and produces very low out¬ 
put impedance and high input impedance. 

Cathode followers find wide use in pre¬ 
amplifiers and test instruments, to present a 
very high input impedance and reduce load¬ 
ing upon the circuits under test. They are 
also employed in conjunction with other am¬ 
plifier circuits for special uses which we’ll 
examine a little later. 

While we’ve onlv examined tubes, trail- 
sistor amplifiers follow the same general 
rules. Fig. 6 tabulates the characteristics of 
the various types of grounding for both tube 
and transistor amplifiers. 
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Fig, 6— Genera / characteristics of the three different types of amplifier circuits are iisted above for 
both tubes and transistors. Notice that circuit characteristics are determined by in tout ratios of volt¬ 
age and current, more than by choice of tube or transistor. All comparisons assume that the same tube 
type or transistor type is used in the various circuits, of course. A low-gain tube with grounded 
cathode may have less gain than a high-gain tube in grounded-grid arrangement, still. 
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Fig. 7— Cathode-coupled amplifier consists of cath¬ 
ode follower stage (at left) direct-coupled to 
grounded-grid stage (right) with common cathode 
resistor. Almost any twin triode can be used; for 
RF use the 7 f -tuner types are recommended. Cir¬ 
cuit can also be used for audio by using resistor- 
capacitor input and output coupling rather than 
the tuned circuits shown here. Circuit provides low 
noise of triode, gain equal to a single stage, and 
does not require neutralization. 

What Limits An Amplifiers Usefulness? 
Amplifiers can be “cascaded”, one after an¬ 
other, with the output signal of each furnish¬ 
ing the input signal to the next stage. 

It might appear that any number of am¬ 
plifier stages could be cascaded, to get any 
amount of gain we might want. This isn’t 
the case, however. There are definite prac¬ 
tical limits to the number of stages which 
we may cascade, and some good reasons for 
those limits. 

The extreme limiting factor is “noise”. 
Any substance at a temperature greater 
than absolute zero—which means anything 
at all that exists in the real world—has at 
least a few electrons in motion in it. They’re 
jittering about because of the energy of 
heat, which is present in everything. 

The exact number of electrons in motion 
at any instant, and their direction of motion, 
is totally unpredictable; it s something like 
trying to predict which kernel of corn is 
going to pop next in a corn-popper. Since 
we cannot predict it, the electrical energy 
which results from this random motion of 
electrons is called “noise”—and as we have 
seen, everything has at least some electrical 
noise present in it. 

If we have several amplifiers, each with 
very higli gain, and connect them in cas¬ 
cade with each other, we will quite rapidly 
reach a point at which the noise present in 
the input circuit of the first stage will pro¬ 
vide all the output signal which the final 
stage can accept. Any input signal at all, 
under these conditions, would overdrive the 
cascaded amplifiers. Obviously, such an ar¬ 
rangement would not be usable. 


In practice, we reach the limit much 
sooner. As soon as the amplified noise 
reaches an objectionable level in the output, 
we have all the amplification we can make 
use of. This condition is usually reached 
bv the time we stack three or four stages 
in cascade with each other, if each stage has 
“normal" gain. 

The noise also sets another limit—it de¬ 
termines the weakest input signal which 

. signal weaker than the 
noise cannot ever be made stronger than 
the noise, because any amplification which 
we apply to this signal will be applied to 
the noise as well. 

This is tlve reason that we find so much 
emphasis on “low-noise” amplifiers for VHP 
reception and for high-quality audio work; 
they permit weaker signals to be used. 

Any practical amplifier also has a limita¬ 
tion in the bandwidth it will handle. While 
we can build amplifiers to operate with de 
signals, they’re tricky; most amplifiers work 
only on ac, and use coupling capacitors to 
isolate the stages from each other so far 
as dc is concerned. 

These coupling capacitors establish a low¬ 
er limit on the amplifiers frequency range. 
When the reactance of the coupling capaci¬ 
tor is equal to the input impedance of the 
next stage, half the signal will be lost in 
voltage drop across tie capacitor, and as a 
result the signal will get only half the ampli¬ 
fication which a higher-frequency signal 
would get. 

In addition, all practical amplifiers have 
stray capacitance in parallel with the in¬ 
put and output circuits.. This stray capaci¬ 
tance shunts off some of the output signal. 
So long as the reactance of the stray C is 
much higher than the impedances designed 
into the circuit, this has little effect—but 
as the signal frequency goes up the reac¬ 
tance of the shay C goes down, while the 
designed-in impedances tend to remain con¬ 
stant. This means that more of the signal 
is siiunted off to ground, and again less 
output is obtained than We would expect. 

The result is that any practical amplifier 
has a closely defined operating bandwidth. 
The low limit is set by the interstage coup¬ 
ling capacitors, and the upper limit by the 
impedances in the circuit and the amount 
of stray capacitance. 

The bandwidth effect, also, is cumulative 
as stages are cascaded. At the low-frequency 
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end, if each stage is giving only half the 
amplification we would expect, then two 
stages would give 3a x Vi or the amplifi¬ 
cation we would expect, three stages would 
give only J*, and so forth. At the upper 
end, the same type of action occurs. The 
bandwidth of a multi-stage amplifier, then, 
is usually much less than that of anv one of 

J r 

its stages. 

This last statement is not always true. If 
all the stages except one are designed to 
cover a very wide bandwidth, while the one 
exception has narrow bandwidth, then the 
narrow-band stage will establish bandwidth 
for the entire amplifier. This situation is 
frequently encountered in hi-fi amplifiers, 
but seldom in radio applications. 

How Can The Limits Be Stretched? The 
history of amplifier design is largely a his¬ 
tory of successive, successful attempts to 
stretch the operating limits of existing am¬ 
plifiers. Early vacuum-tube amplifiers had 
limited gain, narrow bandwidth, and were 
difficult to adjust. Today’s circuits, while based 
on the same theoretical principles, can pro¬ 
vide more gain than we can use, almost 
unlimited bandwidth, and virtual total free¬ 
dom from adjustments, 

The major limiting factors, as we have 
seen, are those of noise and of bandwidth. 
Another factor, which we didn’t discuss pre¬ 
viously because it is relatively unimportant 
with modern tubes and careful circuit lay¬ 
out, is that of unintentional feedback. The 
problem of unwanted feedback and tech¬ 
niques of neutralization were covered in the 
“feedback” installment of the Advanced 
Class course; they apply equally here. 

The grounded-grid amplifier circuit em¬ 
ploys the grid of the tube as a shield be¬ 
tween input and output circuits to reduce 
the feedback problem—but it adds a new 
one of its own in the form of its abnor¬ 
mally low input impedance. 

To counter this, the “cathode-coupled’’ 
amplifier circuit was developed. This circuit, 
shown schematically in Fig. 7, is essentially 
a cathode-follower to transform a high in¬ 
put impedance down to a low value without 
voltage gain, coupled directly to a grounded- 
grid stage. The grounded-grid stage pro¬ 
vides voltage gain. 

The cathode-coupled circuit works ex¬ 
tremely well, and combats not only feedback 
but also the noise problem. Friode tubes in¬ 
herently have less noise than do tetrodes 



Fig . 8 —Cascade circuit shown here replaced cath¬ 
ode-coupled arrangement in most applications , 
since gain is higher while noise is equally low 
when same tubes are used. Lowest noise is obtained 
if neutralization coil is added between plate of 
lower half and cathode of upper, but performance 
is usually adequate without coil as shown. While 
circuit is usually employed as RF amplifier, it 
also may be used at uudio by changing input 
circuits accordingly. 


and pentodes; each additional element in¬ 
troduces additional noise. The cathode- 
coupled circuit made it possible to use a 
twin triode in place of one pentode, and 
obtain approximately the same gain with 
far less noise. 

A somewhat similar circuit, developed 
during World War II at the Radiation Labo¬ 
ratory of M.I.T. for radar use, surpassed 
the cathode-coupled amplifier in perform¬ 
ance and rather rapidly supplanted it. 

This circuit, shown in Fig. 8, is again a 
pair of direct-coupled amplifier stages with 
a grounded-grid output stage, but the input 
stage is a conventional grounded-cathode 
arrangement rather than a cathode follower. 

Tlte first stage is prevented from oscillat¬ 
ing or being affected by feedback because 
its load is the low impedance of the ground¬ 
ed-grid circuit; the gain is too low for oscil¬ 
lation. However, even so the gain is greater 
than that of the cathode follower, and so 
the gain of the two tubes amounts to that 
which the two tubes would provide were 
both used as grounded-grid {or four used 
as cathode-coupled) stages. 

The series circuit of Fig. 8 is the final 
development stage; originally, shunt feed 
was used and the circuit was considerably 
more complicated. 

This circuit, consisting of two tubes cas¬ 
caded to produce the performance of a 
pentode, was dubbed the “cascode” circuit 


138 


73 MAGAZINE 



























by its inventors, and is still widely used 
under that name. 

While its main application is as a VHF 
rf amplifier, the cascode circuit is also some¬ 
times used as an audio amplifier. Gain de¬ 
pends primarily upon the load seen by the 
second stage, and if the variant shown in 
Fig. 9 is used as much as 2000-time volt¬ 
age amplification may be obtained in a 
single cascode circuit. In this version, the 
added parallel resistor permits additional 
current flow through the “lower” tube sec¬ 
tion, keeping its gain high, while the extra- 
high valued load resistor of the “upper” sec¬ 
tion produces a wide voltage swing. 

The problem of adequate bandwidth is 
attacked by many approaches. One of the 
most common is to use lower-than-normal 
load impedances; ibis reduces the effect of 
the unavoidable shunting stray capacitance 
and so extends the frequency limit of the 
amplifier upwards. As the load impedance is 
reduced, however, the gain per stage goes 
down accordingly and so more stages are 
required to get the same gain. Fortunately, 
the resulting narrowing of bandwidth be¬ 
cause of added stages does not quite cancel 
out the improvement gained in the first 
place, it’s not uncommon, though, to find 
eight to ten stages in a wide-hand amplifier, 
providing about the same gain you would 
get from two or three narrow-band stages. 



Fig. 9—This variant of the cascode circuit pro¬ 
vides ultra-high gain , surpassing that normally ob¬ 
tained with pentodes. Extra-high load resistor in 
output circuit is responsible for high gain; 22 K 
resistor shunting entire upper stage is necessary to 
provide adequate current for lower stage. Output 
impedance of this circuit is also very high and as 
a result high-frequency cutoff is usually rather 
low i below 3 Ac). Third triode may be added as 
cathode follower to overcome part of this problem. 



Fig. 10 —Differential amplifier, often called simply 
"diff amp ” in industry , is capable of DC amplifica¬ 
tion with relatively simple circuits. Circuit amplifies 
only the difference between the input signals, and 
so cancels out any signal which appears on both 
input leads at same time in same polarity isuck 
as hum or DC shift in power supply levels). Bal¬ 
ance is maintained by common cathode resistor. 
Potentiometer may be added at junction of load 
resistors, with B-\- applied to arm of pot, to per¬ 
mit static adjustment of balance as well. 


At the other end of the frequency limit 
the problem is somewhat different As inter¬ 
stage coupling capacitors are made larger 
to permit improved low-frequency response, 
the amplifier’s action in recovering from 
brief overloads gets progressively worse. The 
point is finally reached at which the ampli¬ 
fier requires several seconds to recover from 
a millisecond-long overload. 

The coupling capacitors can simply be 
eliminated to provide response all the way 
down the frequency scale to, and including, 
dc. When this is done, though, any small 
change in power-supply voltages or tube 
characteristics is seen bv all the following 
stages as a signal to be amplified. Because 
of this, a dc amplifier is much more tricky 
to keep operating properly. 

One circuit widely used to overcome the 
instability problem of the dc amplifier is 
based on the idea that the two halves of 
a single tube change at about the same 
rate, and changes in power supply levels 
cannot hurt the signal if they are made to 
cancel themselves out. This circuit, the “dif¬ 
ferential” amplifier, is shown in Fig. 10. 

In the differential amplifier, the signal to 
be amplified is applied, push-pull fashion, 
to the two grids. Each half of the amplifier 
stage operates essentially independently—but 
the output is not taken from plate to ground 
of either half. Instead, the difference in out¬ 
put levels between plates is used as the push- 
pull output signal. 
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Any change of power-supply levels affects 
both plates at the same time, and has little 
effect upon the difference signal. Similarly, 
any change of tube characteristics which 
affects both halves of the tube is also can¬ 
celled out. 

By using the common cathode resistor, 
the cathode current of each half of the stage 
feeds back some of that half’s signal to the 
other half. This improves the circuit’s action 
greatly, because the feedback can occur 
only if unbalance is present (if the amplifier 
is working as intended, the total cathode 
current x'emains constant—any increase in 
current in one half is offset by an equal 
decrease in the other half). Thus the de¬ 
sired difference signal is free of feedback, 
but any undesired components in that signal 
due to circuit unbalance are reduced by the 
feedback. 

This self-balancing works so well that the 
circuit may be used to create the push-pull 
signal required, from a single-ended input. 
All you have to do is tie one grid to ground, 
and feed the desired signal to the other grid. 
The automatic balancing will put the proper 
input signal on the grounded-grid side, to 
produce the properly balanced push-pull out¬ 
put signal. Such a version is often found 
in hi-fi equipment, and also in sophisticated 
test equipment. 

If the cathode resistor is returned to a 
negative supply of voltage approximately 
equal to the positive plate supply, several 
stages of differential amplifiers can be cas¬ 
caded with all signal reference being to ac¬ 
tual ground. This approach is almost a stand¬ 
ard approach in lab oscilloscopes of the 
medium-performance class (top-grade in¬ 
struments use different and much more com¬ 
plex amplifiers). 

Next Month. VHF interest is consistently 
high; so are the problems of TVI. Since 
most TV broadcasting, and all ATV activity, 
is in the VHF region and above, we’ll com¬ 
bine these subjects and explore them in our 
next installment. ■ 



it Price—$2 per 25 words for non-commercial ads? $10 
per 25 words for business ventures. No display ads 
or agency discount* Include your cheek with order* 

it Deadline for ads is the 1st of the month two months 
prior to publication. For example: January 1st is the 
deadline for the March issue which will be mailed 
on the 10th of February. 

it Type copy* Phrase and punctuate exactly as you wish 
it to appear. No all-capital ads. 

it We will be the judge of suitability of ads* Our re¬ 
sponsibility for errors extends only to printing a cor¬ 
rect ad in a later issue, 

it For $1 extra we can maintain a reply box for you* 

it We cannot check into each advertiser, so Caveat 
Emptor * . * 


AMATEUR RADIO CERTIFICATE: Display im¬ 
pressive 8^" x li r ' personally endorsed certificate 
in your shack. Send $1.00 to Amateur Radio Cer¬ 
tificate, Box 244, Miami (Kendall Dr.), Fla, 33156. 


FOR SALE: National NCX-5-H with NCX-ACPS 
& remote VFO (VX-501), less than 2 years old, 
$600.00 cash only. Will not ship! Dwight Perkins 
(WAIEPK) 617-272-5200, ext, 58, 9-4 weekdays; 

after 5 p;m. 617-391-4230. 


NEED A VARIABLE CAPACITOR for that home 
brew project? We may have what you need at 
more than 50% below regular amateur net. Send 
for free flyer. A,R + C. Sales, 181 E* Wilson Bridge 
Hd., Worthington* Ohio 43085, 


FOR SALE: Gonset communicator II 110 and 6 
volt, 2 MTR. S50.G0. Will trade for 12 volt C-B rig. 
Harley E. Wynn, 1415 Meitzler Ave, Danville* 
Ill. 61832. 


WHOPPING BIG AUCTION. BARA Club auction 
at Downtowner Cafeteria* Benton Harbor, Mich¬ 
igan, March 16th t 1-5 p.m. Free parking. For map 
and bulletin, write WBAEF, 653 Pearl Av. f Bridge- 
man, MI 4-9106. 


Please Use Your 
Zip Code When 
Writing 73 


SPECIAL: AN/SSQ-23A Sonobouys, entire Navy 
inventory—capacitor converts to 2 meters FM 
V 2 watt out. complete manual, only $5.95. Dean 
Developments, 2612 Libbie Dr., Lansing, Michigan 
48917. 


5ELL/SWAP: GFR-90 & GSB-1, Clegg 22er & SR 
42A (all mint). Desire Heath SB-401 & SB-200 in 
like condition. W9FZD, PO Box 13, Oakcreek, 
Wisconsin. 
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DRAKE TR4 with AC & DC supply. Hy-gain 
mobile antenna, mint, $<150. T-222A frequency 

meter & sig generator 8 to 15 and 135 to 230 MC, 
$50. WA2LIM, 212-428-6133. 


3 PLASTIC HOLDERS will frame and protect 60 
cards, $1.00—or ten holders $3.00. Prepaid & guar¬ 
anteed. Patent 3309805. Tepabco, Box 198N, Gal la- 
ton, Tenn. 37066. 


TEST EQUIPMENT WANTED: Any equipment 
made by Hewlett-Packard, Tektronix, General 
Radio, Stoddart. Measurements, Boonton. Also 
military types with URM-( ), TS-( ), SG-{ ) and 
similar nomenclatures. Waveguide and coaxial 
components also needed. Please send accurate 
description of what you have to sell and its 
condition ‘to Tucker Electronics Company, Box 
1050, Garland, TX. 75040. 


LINEAR BUILDERS: 100 MFD @ 3000 VDC Con¬ 
densers, $30 each. Basil J. Weaver, 1821-C Ave. M.. 
Lubbock, Texas. 


RTTY GEAR FOR SALE. List issued monthly. 88 
or 44 MHy tor raids 5 for $2.00 postpaid. Elliott 
Buchanan & Associates, Inc., 1067 Mandana Blvd., 
Oakland, California 94610. 


DAYTON HAMVENTION April 26, 1969; Spon¬ 
sored by Dayton Amateur Radio Association for 
the 18th year. Technical sessions, exhibits and 
hidden transmitter hunt. An interesting ladies’ 
program for XYL. For information watch ads or 
write Dayton Hamvention, Dept. S. Box 44, Day- 
ton, Ohio 45401. 


WANTED: Military, commercial, surplus Air¬ 
borne, ground, transmitters, receiver, testsets ac¬ 
cessories. Especially Collins. We pay freight and 
cash. Ritco Electronics, Bax 156, Annandale, Va, 
Phone 703-560-5480 collect. 


300 V @ 3/tF brand new GE Fyronal oil capaci¬ 
tors $3 each. Can mail, 3-lbs. each shipping wt., 
FOB. P, Wandelt, RR # 1, Unadilla, New York 
13849. 


“NORTHERN CALIFORNIA HAMS. 1 ' Best deals— 
new and reconditioned equipment Write, call or 
stop for free estimate. The Wireless Shop, 1305 
Tennessee. Vallejo. Calif. 707-643-2797. 


FANTASTIC —1969 New England ARRL Conven¬ 
tion May 24-25, Swampcott. Massachusetts. Save 
money! Early bird registration $10 including Sat¬ 
urday dinner, dance and night club entertain¬ 
ment. Be a winner. Every major manufacturer 
will exhibit, plus top speakers from Science and 
Industry, Tickets: W1KCO. John McCormick, 
Berkeley Street, Taunton, Massachusetts. 


SELL: Hammarlund HQ-100-C w speaker, $75; 
EICO 720 XMTR, $35; 722 VFO, $20; 730 modula¬ 
tor, $25. Everything FOB. Stephen Clifton 
WA2TYF, 800 West End Ave., New York, N.Y. 
10025. 


FOR SALE: National NCX-3, three-band SSB 
transceiver with Eico 751 power supply. Good 
working condition. $160 plus shipping. JWP, 1002 
Magnolia, Sanford, Florida, 32771. 


WRL’S USED GEAR has trial—guarantee—terms! 
Gonset G28—$99.95; Heath SB-300—$229.95; HW22— 
$89.95; HW-10—$129,95; Hallicrafters SR34C — 

$149,95; SX146—$189.95; Globe VHF62—$79.95; Swan 
400/420—S299.95; 400/406—5239.95; Galaxy 300— 

$139.95; V—$229.95; Vmk2—$279.95; Hundreds more 
—Free “blue-book” list. WRL, Box 919, Council 
Bluffs. Iowa 51501. 


FOR SALE: Heathkit Hw-30 with mobile power 
supply. J. Gawronsky, 72 Wilson Ave., Athol, 
Mass. 01331. 


ANNUAL W2-DX ROUND-UP Saturday, March 
22, 1969 (Saturday prior to IEEE Convention) at 
Holiday Inn of Newark, 430 North Broad Street, 
Newark, New Jersey. Starts 1 P.M. Ticket 
basts—afternoon program only, or total package 
with prime rib banquet. Afternoon program will 
include talks on speech processing, antenna per¬ 
formance, DX panel on ‘‘How To”. Door prizes. 
Conveniently reached by train, subway, auto, 
and bus. Further details call W2LA. Also call 
201-226-4545 for 212-344-2997 both daytime. 


UFO REPORT REPRINTED. The Symposium on 
Unidentified Flying Objects of the House of Rep¬ 
resentatives Committee on Science end Astronaut¬ 
ics report is now available from Department A, 
Clearing House, U.S. Department of Commerce, 
Springfield, VA 22151 for $3.00, If there is the 
slightest shred of doubt in your mind about the ex¬ 
istence of UFO's or their tremendous importance, 
then this report is a must for you. 


73 Magazine Foreign Subscription Agents 

AUSTRALIA 

The Wireless Institute of Australia 
478 Victoria Parade 
East Melbourne 

BRAZIL 

Livraria Stark S/A 
Caixa Postal 2786 
Sao Paulo 1, SP Brazil 

EUROPE, except Scandanavia 
John Devoldere ON4UN 
Botteiare, OV Belgium 

GREAT BRITAIN 
Jim Coote 
56 Dinsdale Avenue 

Kings Estate, Wallsend, Northumberland 
Radio Society of Great Britain 
35 Doughty Street 
London WC1 
Short Wave Magazine 
55 Victoria Street 
London SW1 
NEW ZEALAND 

N.Z.A.R.T. 

P.O. Box 5545 
Aukland 

SCANDANAVIA 

Eskil Persson SM5CJP 
Frotunagrand 1 

19400 Upplands Vasby, Sweden 

SOUTH AFRICA 

South African Radio Relay League 
P.O. Box 3911 
Capetown, South Africa 


MARCH 1969 


Ml 




















































JENNINGS VACUUM VARIABLE CAPACITOR. Type UCS- 
50(1. 35-5110 pf ai 10 kv. Includes panel mounting bracket. 

BRAN'D NEW. Factory boxed. (5 lbs.) ..*59.95 

HAMMARLUND AIR VARIABLE CAPACITOR. Type TCD* 
240-.T. Dual section transmuting type. 31-250 pf per section 
at 1250 volts. 10-3/10” L x 45k* VV x 2%" H. BBAXD 

NEW. (10 lbs.) .*9*95 

STANCOR POWER SUPPLY CHOKE. Type C-1001. 10.5 
Henries at 110 mi. 3000 volt Insulation. BRAND NEW. 

Factory boxed. (3 lbs,) ...... * 1.00 

Quantities arc limited Include sufficient for postage and 
insurance—any excess will be refunded with your order. 

KAPTAINS KOMPONENTS 

2235 Albion St,. Denver, Colorado 90207 • (303) 355*3690 


ALL BAND TRAP ANTEN VIA! 





Reduce* InierflcteJKc -urn < 'jttyfYor ALL Amateur Transmitters. 

Noi« on AH MiUs Short Wjvc W? Guaranteed for 1000 Watts Pow- 

Rreeiven World-Wide y , - ai_* 

Reception Stronger Ojnn|pl€te | Lights Neat, Weatherproof* 

with ft T.’ ohm f«dlmr Scaled resonant trips For novice ind all class radio 
amateurs! Eliminates 5 separate antennas with better Perta™**™* ftotfomeed 
30-40004 5-10 meter bands. Complete 102 ft S19 95. 40-20-15-10 meter bands. 
54 ft (best for wof’ibwide *hor1 w »vc reception I Send onJv S3 DO leash, 

c k. mol and pay posiman balance COD plus postage on arrival or send full price for 
posl-paid delivcij. Complete irntructionf included* „ , 

WESTERN ELECTRONICS!>ept. A Kcamev> Ncbrwfca 6SS47 


NO ''FREE 1 * CATALOG* 

Our new policy i to end FLYERS’ only on a free basis: 
and there may be cio follow' up mailing unless you order 
from the flyer* 

H> have a large catalog of electronic parts & equipment 
(over 100 pages! that will be supplied to those ordering 
over *$Hj, 00 from the flyer. Catalog deposit U £1.00 (mdse 
certificate issued! 

BIGELOW ELECTRONICS 

Dept. 73, P.O. Box 71, BLUFFTON, OHIO 45817 


YOUR SURPLUS WANTED BY 
THE FASTEST GUN IN THE EAST 

No horsing around, we pay fast . . . in 24 
hours . . . and we pay more. We'll swap of 
trade new equipment too ... We quote fast 
loo. We also pay for shipping, insurance, etc. 
You cat) fast, now, colled, for fast quote. 

> SPACE ELECTRONICS 

div, of MILITARY ELECTRONICS CORP. 

II Summit Avc., East Paterson, N.J. 07407, (201) 791*5050 



VibropleX 



ENJOY EASY, 

RESTFUL KEYING 

$21.95 to $43.95 
THE VIBROPLEX 
CO.. INC. 

833 Broadway, 

N. Y, 3, N.Y. 


GO VHF 


Go VHF the easy VIIF Associates vray. Send for descriptive 
Technical ilullcilns describing our complete line of TRAN’* 
SISTOR RECEIVING CONVERTERS and VARACTOR 
FREQUENCY Ml'LTIPLIERS for 50, 144, 220. 432 and 
1296 MHz. 

VHF ASSOCIATES, INC. 

P.O. Box 22135, DENVER, COLORADO 80222 


LARGEST SELECTION in United States 
AT LOWEST PRICES—48 hr. delivery 


Thousands of frequencies in stack. 
Types include HC6/U, HCI8/U, 
FT-241, FT-243, FT-171, etc. 

SEND 10* for catalog with oscillator 
circuits. Refunded on first order. 

2400B Crystal Dr., Ft. Myers. Fla. 93901 



CRYSTALS 


CONVENTION 69 
ARRL NATIONAL 

Des Moines, Iowa 

June 20, 21, 22 

P.O. Box 1051, 5031! 


FOR SALE: T-4X transmitter; Drake L4 linear 
amplifier; MS-4 speaker; W-4 wattmeter; R-4 re¬ 
ceiver; CDE rotor, antenna and tower, and (1) 
world clock. Must sell to settle estate. Earl Hahn, 
1221 W. Mt. Vernon, Metamora, Ill. 61548. 


EXCELLENT CONDITION HT-37 sideband exciter 
—S225; Heathkit kilowatt amplifier "Warrior” 
also in great shape—S150. Best receiver ever 
made, Collins R390, open to any reasonable offer. 
Gonset linear GSB101, needs power transformer, 
other than that in fme condition—S75. Amico 
VHF converters for 2 & 6 meter with power 
supply, these are factory wired units, S65 for all, 
and one Lampkin 1G5B—S125. Kenneth P. Du¬ 
quette, 7 Johnson Av., Plattsburgh, N.Y. 


FOR SALE: GONSET 50-six meter transceiver. 
Excellent, $150. Vandegrift, 4350 Heidelberg, St. 
Louis, 63123. 


SALE OR TRADE: RCA TM 21 color monitor, 2 
RCA TKI1) cameras, video DA‘s, proc. amp. Want 
AR2AX speakers, tape deck. Lafayette HB 625 
transceiver, SSB gear, etc. Make an offer, Harold 
Harrington, 908 W. Beaver Ave., State College, 
Pa. 16801. 


GALAXY STATION: Galaxy V MK 2, Calibrator, 
Vox. Deluxe console, remote VFO, AC 400 supply. 
$450.00 FOB WA0JIH, 1006 N. 76th St., Omaha, 
Neb. 68114. 397-5720. 


HR0500 mint and various radio gear for sale 
cheap. Write C. O. Hudson, 240 Peachtree St., 
N.E., Atlanta, Georgia 30303. 


WANTED: Ham AM or SSB 100W transmitter. 
WB4BUG, J, N, Holt, 1662 Hawaii Dr.. E. Jackson¬ 
ville. Fla. 32200. 


SELL: DX100 $50, Seneca SI50, AF68A S80, PMR8 
$80, MX070 $20. All with cables and instruction 
books. FOB 5 Fairland Street, Lexington, Mass. 
02173. W1PEX. 


HALL 1C RAFTERS SH150 with AC and DC power 
supplies. Mobile mounting rack, $325, Dave Hein- 
baugh K0ZMA, Belle Fourche, So. Dak. 57717. 
Ph. 602-892-2256. 


THE TENTH ANNUAL NEW YORK STATE 
SOUTHERN TIER HAMFEST sponsored by the 
IBM Amateur Radio Club, QCWA. AREC and af¬ 
filiated clubs will be held on April 19, 1969 at St. 
John's Memorial Center in Johnson City. N.Y.. 
starting at 1 PM. Adult tickets $4.50 and Student 
tickets S2.50. Advance sale only. Closing date on 
ticket sales is April 16th. Afternoon activities in¬ 
clude speeches, displays and contests. Surprise 
events throughout the day. Banquet Dinner 
promptly at 7 PM. Tickets and full particulars 
may be obtained from ticket chairman, Joe 
Kuntz. WA2ZTY, 1020 Forrest Road, Endwell, N.Y. 
Zip code 13760. Don’t miss this one. 






































































include uses as described in 


73 


RADIO ELECTRONICS, 



ELECTRONICS WORLD, 







By t'Hi- the Biggest Integrated Circuit Sale in our 
history NQBOIA ! That's right NOBODY under- 
selJs I’oh- Paks. Imagine — buy 1 Integrated Circuit 
bargain price and get the 2nd one for 

LIMIT ppp TTI'v'i^ r riRh '- ONE CENT! NO 
i’ vllJ . IKK II EM, Every item guaranteed as 

advertised. All include data on Integrated Circuits* 

s« hemalicsi t anil or hookups* and as much a*s 40 

circuits. THIS OFFER IS LIMITED! 


Fairchild No* 

900 

902 

903 

903*903* 

904-904* 
□ 910 




Half adder 


■ p 4 4 m - * ■ - mm «*<**- * ■ ■■ ■ ■ * * i « ■ * • a, fr s * m »h ■ * * 4 


$100,000 

“EYE SEE" 

INTEGRATED 

CIRCUIT 

BONANZA BY 

POLY PAK 
FOR 1969 


914*914* 
915 
923 

□ 923-923* 
L 925 

927 
930 
933 

944 

945 

946 
943 
950 
952 

954 

955 

956 

957 
961 

1 962 

□ 963 


ip Flop 


“■ — — ■ - — — — F * *■ ~ ■«- 

Dual 4 Input Power Gate *,., 


+ 9 I ■ 4 + ■ 1 * + 4 


AC Binary 


HI w 9 V 4 ■ 4 | p * 


■ » >•#■■<< imoiiii.,,,,...,,, 


t- 

EACH 

1c MORE 


for 1.49 

2 for 1.50 


for 1.49 

2 for 1.50 


for 1.49 

2 for 1.50 

.... 1 

for 1.49 

2 for 1.50 

«,* + 1 

for 1.49 

2 for 1,50 

.1 

for 1.29 

2 for 1.30 

... 1 

for 1,49 

2 for 1.50 

.... 1 

for 1.49 

2 for 1.50 


for 1.49 

2 for 1.50 

...1 

for T .69 

2 for 1,70 

1 ‘* ■ # 1 

for 1 .49 

2 for 1.50 

... I 

for 1.49 

2 for 1.50 

... T 

for 1.49 

2 for 1.50 

... 1 

for 1,49 

2 for 1.50 

1+4 ^ 

for T .49 

2 for 1,50 

... 1 

for 1.69 

2 for 1.70 

1 

for 1.49 

2 for 1,50 

. 1 

for 1 .69 

2 for t.70 


for 1.98 

2 for 1.99 

... 1 

for 1,29 

2 for 1.30 

. t 

for T *29 

2 for 1.30 

... T 

for 1 *29 

2 for 1.30 

1 

for 1.29 

2 for 1.30 

...1 

for 1.98 

2 for 1.99 

. 1 

for 1.49 

2 for 1,50 

„ 1 

for 1.49 

2 for 1.50 

1 

for 1.49 

2 for 1.50 


Two identical IC’s in one package 


LINEAR AMPLIFIERS wifh circuits 4 data 

□ 709C HI-GAIN OPERATIONAL .$3.69 

□ 711C DUAL COMPARATOR . .. $1.98 


SILICON POWER STUD RECTIFIERS 


PIV 

50 
100 
200 
400 
600 
800 
n 


»:t;i 


3A 

□ .06 

6A 

□ .16 

12A 

□ .20 

□ .07 

□ .22 

□ .25 

□ .09 

□ .30 

□ .39 

. 

.16 i 

Z1 .40 

Q .50 

__ 

1 .20 

□ .55 

□ .75 


.30 

3 .75 

□ -90 

— 

t .40 

□ .90 

□ 1.15 


55A 


50 


MICROMINIATURE 

SILICON RECTIFIERS 

'j b Actual Size 

AMP 



PIV 

so 

roo 

200 

400 


Sole PiV 
5c 600 
7 c 800 
9« 1000 
□ I2< 1200 


Sole 

□ 19c 

□ 2 1c 

□ 33< 

□ 45 r 


SILICON 


CONTROLLED 

RECTIFIERS 


PRV | 

3A 

I 

7A 

1 20A | 

50 | 

.35 

1 

.45 

1 -70 | 

100 [ 

.50 

1 

.65 

1 1.00 | 

200 | 

.70 

1 

.95 

1 1.30 j 

300 | 

.90 

1 

1.25 

[ 1-70 | 

400 | 

1.20 

1 

1.60 

1 2.10 | 

500 | 

1.50 

1 • 

2.00 

I 2.50 | 

600 1 

1.80 

1: 

2.40 

1 3.00 | 


★ Handles 2 Amps 


EPOXY SILICON TRANSISTORS 

3-FK-4046, 1W, 0.5A, npn, 250MC . $1.00 

3- 2N3S68, 350MW, 200MC, 200BVC, NPN $1.00 

4- 2N3563, NPN, 600MC, 200MW . $1.00 

3-2N3683, NPN, 1000MC, 5MA, 200MW .. $1.00 

3- 14 WATT, B-5000, npn, 3A . .. $1.00 

4- 2N4313, PNP, 600MC, 200MW . $1,00 

4-2N3565, 500HFE, npn, 200MC . $1.00 


GLASS FIBER OPTICS 3 g; 

Well, these light guides plastic jacket: 
transmit light from one point to 
another much as copper 
wire transmits electrical energy. Cu+s Like Wire 




1 AMP TOP HAT AND EPOXIES 


PIV 

SALE 

PIV 


SALE 

PIV 

SALE 

50 n 

.05 

800 n 

.19 

1800 n 

.87 

100 □ 

.07 

1000 

□ 

,31 

2000 □ 

1.05 

200 O 

.08 

1200 

□ 

.44 

3000 □ 

1.60 

400 □ 

.11 

1400 □ 

.62 

4000 □ 

1.90 

600 Q 

.16 

1600 □ 

.72 

10000 □ 

4 .80 


Terms: add postage* Rated: net 30, cod's 259c 
Phone Orders: Wakefield, Mass, (fill) 245-3829 
Retail: 211 Albion, St. h Wakefield, Mass, 


G*ANT SPRING CATALOG ON: Parts, Rectifiers, 


tOc 


2 AMP 

TOP HAT □ 

* 

O SI 

nrm 

p.o. box 942 a i 

800 PIV 

RECTIFIERS 

for 1 

UIJI 

lflrfllkT>T lTNNF 'o E , L & MASS 1 
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Kf? s ,TY MORE! 

SSE MORE! 

WILL BUY 
FOR CASH 

1 ALL TYPES 

I . ELECTRON TUBES 

1 • SEMICONDUCTORS 

1 • Military Electronic 

I Equipment 

| • Test Equipment 

PRESTEL FIELD STRENGTH..METER 

{Model 6T4G) 

\M ^ A Frequency Range: 40 to 230 

A and 470 to 860 Megahertz. 

Calibrated outword from 10 
to 50,000 Microvolts. Nothing 
flEHy ma ^ es it easier to properly and 
- ; " ( speedily find the correct place 

to install TV, FM and Com- 
M&m munication Antennas. You can 

measure and hear the signals 
with this 4 i /2 volt battery economically powered 
unit. There is nothing else like it 1 

Only $120*00 j 

| WIRE, WRITE, PHONE COLLECT! WE PAY FREIGHT ON ALL PURCHASES WE MAKE 

1 Liberty Electronics, Inc. 

:i| 1 

1 548 Broadway f New York* lew York 10012, Phone 212-925-6000 


INDEX TO ADVERTISERS 
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A Complete 80-40 Meter 
MOBILE PACKAGE! 






Includes: 1 ea.: Duo-Bander 84, 
DC384 Power Supply, one Band- 
spanner Antenna, BDYF Mount, 
350C mic, Mic Plug, PL 259 Plug, 
UG176/U Reducer and 25' RG58/U 
coax Cable. All supply cables are 
included. 


at a Heal WRL Bargain Pricef 

A GREAT RIG...Now even Better than Beforel 
Designed for the Amateur whose interest is 80 and 40 
meter SSB. Here’s Power (now 400 watts!) to make 
good contacts...a Selective Receiver...Stability... 
< Compactness (only 5x1114x10''). It was a great value 


ORDER: ZZMA103 package. $279.95 
($14 monthly) 


.40 Weter 

Tro" ste,v 


A Complete 80-40 Meter 
FIXED STATION PACKAGEI 


at the old price. Note you get 100 watts more power 
and can buy either of these two great packages at 
$20.00 less! Buy now on our easy monthly terms! 


Includes 1 ea.: Duo-Bander 84, AC48 250 
watt supply, 80/40 Duo-Doublet Antenna 
kit, 350 mic., Mic, Plug, PL259 Plug, UG- 
176/U Reducer and 100 ft. RG58/U coax 
cable. 


ORDER: ZZMA104 Package. $205.00 
($10 monthly) 

ORDER: ZZMA105 Package. $235.00 
(Same as above with 400 watt AC h 
supply) ($12 monthly), 


• 400 watts PEP-SSB • Rugged- 
Reliable Printed Circuitry * 2k-Hz 
Dial Calibration * Dual-Speed 
Vernier VFO tuning • E-Z One- 
Knob Tune-Up—"Just Peak Out¬ 
put" • Built-in Speaker * Mobile 
Bracket supplied * Combination 
"S" and Output meter • Crystal 
Lattice Filter. 




WORLD RADIO LABORATORIES, Inc. 

3415 West Broadway Council Bluffs, Iowa 51501 

Please ship me the following: 

□ Duo-Bander 84 6GMA059 $159.95 

□ Duo-Bander MOBILE Package ZZMA103 

□ Duo-Bander Fixed Package ZZMAI04 

□ Duo-Bander Fixed Package ZZMA105 

□ Your FREE 1968 HAM Catalog 

□ My Check or Money Order for $_is attached, 

□ Charge it to my WRL charge acct. #_, 


73-g39 


@ $279.95* 
@ $205.00* 
@ $235.00* 


*Sorry —these reduced prices are without trade. Write us for trade-prices 

Name_ 

Address__ 

City_ 


State. 


Zip 






















































DRAKE 4 LIIME Superior performance — versatility! 



RECEIVER Dependability... 


• Linear permeability tuned VFO with 1 kc dial divisions, 
VFO and crystal frequencies pre-mixed for all-band sta¬ 
bility • Covers ham bands 80, 40, 20, 15 meters completely 
and 28.5 to 29.0 Me of 10 meters with crystals furnished 

• Any ten 500 kc ranges between 1.5 and 30 Me can be 
covered with accessory crystals for 160 meters, MARS, etc. 
(5,0-6,0 Me not recommended) • Four bandwldths of selec¬ 
tivity, 0.4 kc, 1,2 kc, 2.4 kc and 4 8 kc * Passband tuning 
gives sideband selection, without retuning * Noise blanker 
that works on CW, SSB, and AM is built-in * Notch filter 
and 25 Kc crystal calibrator are built-in a Product detector 
tor SSB/CW. diode detector for AM • Crystal Lattice Filter 
gives superior cross modulation and overload characterise 
tics * Solid State Permeability Tuned VFO • 10 tubes* 10 
transistors, 17 diodes and 2 integrated circuits * AVC for 
SSB or high-speed break-in CW # Excellent Overload and 
Cross Modulation characteristics * Dimensions: 5V6*H, 


10%"W, 12V* M D. WL; 16 lbs. 




i 


HAMS 

SAY . .. 



since- ’ike 



Excellent performance at low cost 


2-C 

RECEIVER 


♦ Triple Conversion * Crystal-controlled First Converter * 
500 kc ranges for 80, 40, 20, 15 and 10 Meters * Also any 
500 kc range between 3 0 me and 30 me by inserting an 
accessory Crystal • Temperature-compensated VFO Tun¬ 
ing • Selectable Sidebands without retuning • Three 
Bandwfdths — A 2.4, 4.8 kc at 6 db • Solid-state Audio, 
Product and AM Detectors* AVC Amp and Xtal Osc • AVC 
Switch (Fast. Slow and Off) * SSB, AM and CW with AVC 
and S-meter • Works Break-in CW with 2-MT Xmtr * 
19 Tubes and Semi-Conductors • Dimensions: II^U' W x 
6»ia*H x 9 Hi w D. WL:13tf lbs. 




T-4XB 

TRANSMITTER 


Use VFO of either 
R-4B or T4XB for 
transceiving or 
separately. 


• Covers ham bands 80, 40, 20, 15 meters completely and 
28.5 to 29.0 Me of 10 meters with crystals furnished; MARS 
and other frequencies with accessory crystals, except 2.3- 
3, 5-6, 10,5-12 Me. * Upper and Lower Sideband on all 
frequencies * Automatic Transmit Receive Switching on 
CW [semi break-in) * Controlled Carrier Modulation for 
AM ts completely compatible with SSB linear amplifiers 

• VOX or PTT on SSB and AM built-in * Adjustable Pi- 
Network Output • Two B-pole Crystal-Lattice Filters for 
sideband selection, 2.4 kc bandwidth • Transmitting AGO 
prevents flat topping • Shaped Grid Block Keying with 
side tone output * 200 Watts PEP Input on SSB—200 watts 
input CW # Meter indicates plate current and relative out¬ 
put • Compact size; rugged construction # Solid State 
Permeability Tuned VFO with 1 kc divisions • Solid State 
HF Crystal Oscillator #11 Tubes, 3 Transistors and 12 
diodes m Dimensions: 5%'H, 10%"W, 1214"D + WL: 14 lbs. 


CW TRANSMITTER 

For Novice thru Extra Class ... 



Built-in essentials and accessories 


*100 Watts Input (can be reduced to 75 watts for novice) 
• Operates Break-In CW, Semi Break-In CW or Manual 
CW with Drake 2-C or other receivers • Automatic Trans¬ 
mit Switching * Side Tone Oscillator built in • Antenna 
Change-over Relay built in • Pf-Network output with fixed 
loading • Lo Pass Filter against TV! built in * Drop-out 
delay of change-over relay adjustable • CW Coverage on 
80, 40. 20, 15, 10 Meters • Simplified Tuning • Frequency 
Spotting without xmtr output # Grid Block Keying • Code 
Practice in stand-by position * 13 Tubes and Semi-Con¬ 
ductors * Dimensions: 9%*Wx8Ks*Hx9Ki' , D. WL: 124 lbs* 



Accessories available: 100 kc Calibrator. Q Multiplier, Accessories available: Antenna Matching Network, 

Matching Speaker* Noise Blanker, Crystals for other and Crystals. 

ranges. 


All prices are Amateur Net. Prices and specifications subject to change without notice 
Drake products are available at your distributor. „„ for a free brochure on any unit, write Dept. 319 

R. L. DRAKE COMPANY • 540 Richard St., Miamisburg, Ohio 45342 




























































